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The present paper describes a singular case of defective color perception. 
A superficial examination of the subject (C) would seem to indicate total 
color blindness, but adequate methods of investigation disclose responses in- 
fluenced by quality as against mere intensity of stimulus.? The S really lacks, 
not physiological ‘color processes,’ but the more ‘central’ ability to describe, 
interrelate, identify and make other explicit judgments regarding color 
phenomena as such. Except for ‘black’ and ‘white’ color names were mean- 
ingless to him; yet he discriminated chromatic and achromatic (neutral) 
colors. His differentiation among chromatic colors was rudimentary, and he 
did not specifically recognize the category of hue. His perceptual defects 
even embraced the achromatic colors. There were still other peculiarities 
which showed no obvious relations to his color anomalies: perception’ of 
contours and patterns was poor, and contours tended, if steadily fixated, 
to change their form, to blur very rapidly, and often to disappear entirely. 
This ‘blurring’ differed both in its rate and qualitative characteristics from 
ordinary visual fatigue or local adaptation. 


* Accepted for publication August 1, 1933. 

*The experiments reported in this paper were made at Kansas State College, 
Hays, Kansas and at the University of Kansas, Lawrence, Kansas. To C (the sub- 
ject), and to Professors H. A. Zinszer and R. R. Macgregor of Hays, Kansas the 
writers are grateful for time and assistance given to the investigations. They wish 
also to thank Dr. Lyle S. Powell of Lawrence, Kansas, for ophthalmoscopic in- 
vestigations, and the Faculty Research Fund of the University of Kansas for finan- 
cial assistance. The greatest indebtedness of the authors is to Dr. Donald McL. Purdy 
of the University of Kansas for his assistance in the experiments described here and 
for his suggestions and contributions to the preparation of this report. 

? His performances with the Ishihara Test for color blindness taken at their 
face value might indicate total color blindness, but, as will be seen later, they are 
a result of his defective perception of contour. 
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Attention was first drawn to this 19-yr.-old § when he complained of un- 
usual difficulties in verifying the laws of color mixture. His naming of colors 
was hesitating, generally incorrect, and inconsistent from time to time. He 
stated that the words green, blue and gray meant nothing to him and that his 
use of them was based somewhat haphazardly on what others had told him 
about colors of things. He could not name from memory the color of a 
two-cent stamp (red), nor say whether the stripes in the American flag were 
red or blue. What color vision he had was of no practical use to him, for 
his choice of garments depended on the tastes of salesmen and his compan- 
ions. Yet he alone seemed to be aware of his color difficulties, and sup- 
posed that they were due to a lack of intelligence on his part.* He could per- 
ceive ordinary pictures (colored or uncolored) without seeming difficulty. 


PHYSIOLOGICAL DATA 

Ophthalmoscopic examination showed normal ocular media and fundi. C was 
slightly hypermetropic and astigmatic: the necessary correction was: sph. -+-0.75, 
cyl. —0.25, ax. 90, for each eye. The subnormal visual acuity (20/30 for each 
eye) is accounted for completely by this refractive defect, since with correcting 
glasses C’s visual acuity was better than 20/20. His binocular amplitude of accom- 
modation was 7.5 diopters. He read ordinary print without difficulty. The correct- 
ing glasses reduced eye-strain appearing with extended reading periods. 

Moderately bright lights were “unpleasant” and “glaring’’ to him, but not pain- 
ful, and could readily be borne. His squinting of his eyes, wrinkling of his brow, 
and his tendency to turn his head and voluntarily to shift his eyes away and then 
back to a figure being regarded were due, not to a central scotoma (the high 
visual acuity and the charted visual fields preclude that!), but to his peculiar de- 
fects of contour vision which were more pronounced in central vision. His shifts 
of fixation were definitely voluntary and were not of the nystagmic variety generally 
accompanying total color blindness. 

C’s parents and only sister passed the Ishihara Test as normals; the former knew 
of no color difficulties in their own parents. C had no symptoms of hysteria, nor 
was there any history of serious disease or brain lesion. 


ACHROMATIC SENSITIVITY: LUMINOSITY OF THE SPECTRUM 

(1) Visual fields. C’s markedly reduced visual fields are shown in dotted 
lines in Fig. 1. In obtaining them a 2-mm. white stimulus target against a 
dark gray campimeter was used. 

(2) Absolute light thresholds. C’s photopic and scotopic sensitivity to 
light were subnormal, and correspond with his reduced visual fields, his spec- 
trum (shortened at both ends), and the data on dark adaptation and flicker 
mentioned below. 


* By the Army Alpha Intelligence Test his intelligence quotient was found to 
be above the average. 
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(3) Dark adaptation. By means of a Nagel Adaptometer C’s ascending 
and descending absolute thresholds were determined alternately. Average 
light intensities (thresholds in terms of adaptometer readings), each of 
which was based on one ‘appearance’ and one ‘disappearance’ judgment for 
adaptation periods of 10, 15, 20, 25, 30, and 35 min. respectively, were: 
650, 200, 70, 45, 25, and 20. For a normal S (Turner) the thresholds were 
35, 30, 10, 5, 4, and 3. Turner's first reading is probably subject to an exper- 


C’s Visual Fields 
Normal Visual Fields 


Fic. 1. C’s VISUAL FIELDS 


imental error. If it is disregarded, the remaining ratios between the two 
$s’ thresholds for each adaptation period are practically constant: 7, 7, 9, 6, 
and 7. Thus, C’s relative increase in sensitivity under dark adaptation is about 
normal, although his absolute threshold remains above normal. 

(4) Flicker. C saw no flicker in a black and white disk rotating at a speed 
producing fine, and occasionally even coarse, flicker for a normal subject. 
A low light sensitivity most readily accounts for the low fusion frequency. 

(5) Photopic luminosity. By presenting a homogeneous field of spectral 


“The method described for determining spectral luminosities was adopted af.- 
ter three others had to be abandoned because of perceptual defects peculiar to the 
S. (1) C was asked to match separately for brilliance each of 5 disks of colored 
papers with a mixture of black and white rotating on a color wheel. He was unable 
to do this because he did not know, nor could he be taught, what brightness (even 
of achromatic surface colors) meant. (Vide infra, Surface colors.) (2) He was 
then asked to tell when the colored surface and the black-white mixture were most 
nearly alike. The task was difficult, but average settings (7.e. percentages of white, 
each average based on 9 to 13 judgments) were: blue, 45; green, 31; yellow, 24; 
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light and asking C to report changes in its brilliance as the wave-length 
was suddenly changed in steps of about 10 my, C gave with assurance but 
subnormal precision judgments indicating that the brightest part of the spec- 
trum was in the yellow region with steadily decreasing luminosity on either 
side of this maximum. His maximum, although not precisely determined, 
was at least within 10 my. of the normal.5 This conclusion is supported by 
results obtained with the method of flicker photometry in which spectral 
colors were equated for brilliance with white light. Time permitted only 
enough measurements to establish the fact that C’s curve was roughly sym- 
metrical with a maximum in the neighborhood of 580 my. Under the same 
conditions the normal S’s curve was approximately symmetrical with a maxi- 
mum at 570 my. With more accurate determinations one would expect to 
find C’s luminosity curve normal with respect to shape and maximum. 

C’s spectrum was shortened at both ends. With very strong spectral light 
a normal S could see wave-lengths shorter than 400 my. and longer than 800 
my. whereas C’s spectral limits under the same conditions were at 413 my. 
(in the violet) and 790 my, (in the red). 

(6) Scotopic luminosities. C’s relative sensitivities to wave-lengths were 
also. normal in scotopic vision. After 15 min. of dark adaptation, yellow, 
orange, blue, and red disks were presented in weak and slowly increasing 
illumination. One by one they reached a normal S’s threshold of visibility 
in the order given; while with greater absolute illumination C detected first 
the yellow and green disks together, then one by one the orange, blue, and 
red in the order given. 

(7) Differential light thresholds. C’s differential sensitivity was tested 
by presenting a gray paper figure on a gray background, and by varying the 
illumination of the figure until he could perceive it as distinct from the 
ground. With short fixations he could differentiate figures from backgrounds 
with slightly subnormal efficiency.* 


orange, 18; and red, 37. A normal § (Purdy) gave the following results: blue, 11; 
green, 33; yellow, 40; orange, 30; and red, 9. Thus, C’s curve would be prac- 
tically the reverse of the normal, but further investigations (vide infra, The ‘strik- 
ingness’ of spectral colors) indicate that his settings are probably based somehow 
on the degree of chromaticity of the colored disks and not on their brilliance. (3) 
In an attempt to avoid the effects of C’s difficulty with surface color brilliance, he 
was asked to match photometrically a field of spectral color with an adjoining 
comparison field of white light. His defects in the perception of contour (vide 
infra, Contour vision), led to the abandonment of this method, since the two fields 
would “run together” into a homogeneous blur of light, especially when their bril- 
liances were anywhere near equality. 

* With the same spectrum (that of a 6-volt incandescent lamp energized by a 
constant current) the maximal luminosity for a normal subject was at 570 mp 
(yellow). 

* With longer fixations his defective contour vision led to the rapid “fusion” of 
the figure into the background (vide infra, Contour vision). 
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PERCEPTION OF BRILLIANCE AND OF ACHROMATIC QUALITY; SURFACE 
AND FILM COLORS 


(1) The unique status of black. An effort to teach C the meaning of bril- 
liance or brightness disclosed a new anomaly: while looking at a gray and 
a black paper he protested that the statement, ‘The gray is brighter than 
the black,” was meaningless to him. He preferred to call black the brighter 
color; in fact, black was the “brightest,” strongest,” or “‘most intense” of 
all his colors. Black paper gave him a “stronger” sensation than white paper 
or even the direct view of a bright electric light which was for him “un- 
pleasantly glaring.’’? 

C’s black had not only striking phenomenal properties but also very posi- 
tive functional ones. In the normal irradiation experiment a white square 
on a black ground looks larger than a black square of corresponding size 
on a white ground; but to C the black square looked definitely larger.* The 
section on Achromatic Contrast (vide infra), further illustrates the strength 
of C’s black process.® 

(2) Surface colors.° C manifested a disturbance of achromatic color 
perception which differed strikingly between film and surface colors. In 
studying these peculiar differences achromatic surface colors were first em- 
ployed: C was shown a number of neutral papers ranging in shade from 
white to black. He called the lightest paper “white” and darkest paper 
“black.” For the intermediate shades he had no name; the word “gray” was 
one he never used and could not understand. If the papers were arranged 
side by side in order of brilliance, C could detect no serial relationship be- 
tween the colors. He said: “I see black at one end of the row, and white 
at the other end, but why you put them there with the other colors I do 
not understand.” When the white and black papers were removed he said: 
“TI see some colors which ere somewhat different from one another. How they 


"In addition, it was later found that in making judgments of brightness C 
spontaneously used terms which were the reverse of the normal. When the inten- 
sity of a field of surface or film color was diminished, he most naturally described 
the change as one of “increasing brightness.” He was, however, aware of his ter- 
minological peculiarity and could, when requested, report in “our [normal] lan- 
guage;” he would then characteristically pause a moment to “translate.” 

*J. B. Miner (Psychol. Monog., 6, 1905, 103-118; 110 f.) reports a case of 
reversed irradiation which has, however, nothing else in common with C. 

*If one still needed evidence to prove that S/ack sensation corresponds to real 
physiological excitation (rather than to an absence of excitation), the foregoing 
facts would almost suffice for the proof. 

*D. Katz (Der Aufbau der Farbwelt, Zsch. f. Psychol., Ergbd. 7, 2 Aufl., 1930) 
has distinguished between ‘“‘surface” and “film” colors (Oberflachenfarben and 
Flachenfarben), and though he admits that colors may pass by imperceptible degrees 
from one form to the other, the denotation of “filminess” and localization is im- 
portant, since for normal Ss colors behave very differently when these attributes 
change. 
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differ I cannot tell. I cannot see why you group them as you do, or even 
why you put them together at all.”11 Viewing the three darkest papers 
alone he called the darkest one “black,” and could say that the darkest one 
was “more like black” than the third color. Of the three lightest papers, 
he called the lightest ‘‘white,’’ and, though he saw them as “different from 
each other,” he could not say which was more like the white. It is well to 
note that these ‘comparisons’ were difficult for him. 


At this point a discussion of normal perception may illuminate the peculiarities 
just described. Although some visual theorists regard achromatic color as unidimen- 
sional, there are reasons for distinguishing at least two aspects of achromatic color.” 
First, to normal Ss an ordered row of gray papers (like that presented to C) 
exhibits a series of intensities or brilliances, and at the same time a series of 
qualities progressing from white through the various nuances of gray to black. 
Secondly, consider that in the phenomena of color constancy the quality of black 
or white objects survives almost completely changes in illumination by white 
light, and especially that, while a black object (perhaps reflecting even more light 
than a particular white object) remains black, it still appears more intense, more 
‘impressive,’ or even ‘brighter’ than the white. Here the quality of achromatic color 
remains practically constant; its intensity varies. Thirdly, achromatic quality as 
such seems to appertain primarily to surface colors. Gelb“ describes a S with a 
cerebral injury who perceived all colors as film colors, who could not perceive any 
“white’’ or “black,” nor remember what these terms had previously meant to him. 
Krauss® maintains that totally color-blind Ss manifesting no constancy do not see 
even achromatic qualities, because they do not perceive illumination as such. 


One is led to conclude from C’s inability to match chromatic and achro- 
matic surface colors with respect to intensity (vide supra, Photopic lumi- 
nosities) that intensity as a dimension could not be abstracted from the total 
surface color situation, and that quality and intensity were inextricably knit 
together in an unanalyzable, global or totalized perception. C was appar- 


™ Questioning and testing C disclosed that his difficulty was not one of inability 
to grasp the concept of series as such, but was due to the absence of a real per- 
ceptual series in this particular case. Lack of training with the particular sense- 
material also fails to explain his defect, since a three-year-old child was able to 
construct a gray series after having once seen one. 

“It is implied by the following authors that there are more than two dimen- 
sions of achromatic color: D. Katz, op. cit., 162 ff.; A. Gelb, Uber die “Farbenkon- 
stanz” der Sehdinge, Bethes Handb. d. Physiol., 12, (1), 1929, 594-678, especially 
616 f.; and G. E. Miller, Uber die Farbenempfindungen, Zsch. f. Psychol., Ergbde. 
17 and 18, 1930, especially 25 f. E. Hering, Grundziige der Lehre vom Lichtsinn, 
1920, 11, distinguishes two dimensions of achromatic color. 

* Note that the quality, not the brilliance or brightness, is constant; and that 
the commonly used term, ‘constancy of brilliance’ (Helligkeitskonstanz), is mis- 
aioe, and had best be supplanted by a term such as “constancy of achromatic 
quality.” 

* A. Gelb, Uber den Wegfall der Wahrnehmung von Oberflachenfarben,” Zsch. 
}. Psychol., 84, 1920, 193-257. 

*S. Krauss, Die Beleuchtung im Sehen des total Farbenblinden, #bid., 102, 1927, 
219-264. 
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ently encountering this same difficulty with the achromatic surface colors 
mentioned above in this section. When one considers that the end members 
of the gray series (the white and the black) were each more “intense” or 
“strong” than any other colors he knew, one can readily appreciate the ob- 
stacles hindering his perception of any serial or ‘family’ relationship in the 
black-gray-white series. Further, assuming the unanalyzable status of surface 
color intensity, and the ambiguity of the term intensity created by the unique 
status of black and white, the anomalous position of the grays in C’s sur- 
face color system and their lack of clear cut relations to each other and to 
black and white become comprehensible. Surface ‘grays’ were to him isolated 
colors with no abstractable or identifying dimensions. 

(3) Film colors. The behavior of C’s film colors sharply contrasts with 
that of his surface colors. He could easily judge the intensity (or ‘bright- 
ness’) of film colors. Spectral fields could readily be judged and compared 
in this respect even when they were heterochromatic. 

However, with regard to achromatic film colors C was (with one excep- 
tion) wnable to use the words white and black; he described them as being 
simply ‘‘brighter” or ‘‘darker’’ (“‘duller,” ‘“‘dimmer”’). The normal person 
uses the word white to describe a brilliantly illuminated white surface seen 
through a reduction screen, a brilliant, frosted electric lamp, the moon, the 
sun, and clouds; but C refused to call the first two objects “white,” and 
could think of no color name for the last three. Likewise a normal S called 
“black” a small hole in the white screen just mentioned, and also the 
shadow of a hand in the field of a projection lantern. C, however, could 
agree to none of these appellations; except for the field of his closed eyes 
he never saw film colors or shadows as black, no matter what their darkness. 
With the one exception C perceived achromatic film colors entirely as in- 
tensities and not as qualities, and he thus agreed with Gelb’s case in in- 
dicating that achromatic jwality attaches primarily to surface colors, inten- 
sity or brilliance to film colors.'® 

(4) The ‘constancy’ of achromatic coior. A piece of black paper illumi- 
nated by a nearby, strong, electric light looked “‘black”’ to both a normal S 
and C, when they were allowed to view the total situation; and a piece 
of white paper illuminated by a distant, weak lamp was called “white” 
by both, even though the black paper actually reflected more light than 


* There is often a tendency for normal Ss to speak of the brilliance of achro- 
matic surface colors rather than of their quality. A cloudy, night sky is often “dark” 
rather than “black;’’ the sun is often “brilliant” rather than “white;’’ and the 
faintly illuminated field of the photometer is “dim” rather than “gray.” Even a 
normal S’s perception seems to indicate the lability of achromatic quality as a 
dimension of film color. 
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the white one. When the papers were viewed through a reduction screen 
both Ss called the black paper “brighter” (“dimmer”’ in C’s natural termi- 
nology). Thus, for C, as for normal Ss, ‘‘whiteness’”’ or “blackness” is rela- 
tively independent of the physical intensity stimulating the retina. 

(5) Achromatic contrast. Two rotating disks, each containing originally 
50% white and 50% black, were presented in front of black and light gray 
backgrounds respectively. The disk in front of black was held constant at 
50% each of white and black and the percentage of white in the disk in 
front of the gray background was increased until C reported that the two 
disks looked “the same.’ With short exposures, and when the disks were 


TABLE I 
Resutts OF THE IsHIHARA TEST 


C’s performance Totally Red- 


color- green 


Standard 
plates 


12 
oor 8° 
o (doubtful) 
Cannot read 
Cannot read 
Cannot read 
Cannot read 
Cannot read 
Cannot read 
Cannot read 
Cannot read 


» Cannot read 


Cannot read 
Cannot trace 
Cannot trace 
Cannot trace 


Enlarged 
plates 
12 
Cannot read 
6 (doubtful) 


9 
8 


Cannot read 


9 
Cannot read 
Cannot read 
Cannot read 
Cannot read 
Cannot trace 
Cannot trace 
Cannot trace 


Normal 
S 


8 
6 
5 
74 
2 
6 
5 


Difficult 
Difficult 
26 
42 
Traces red 
Traces 
Difficult 


blind S 


12 
Difficult 
Difficult 
Difficult 
Difficult 
Difficult 
Difficult 
Difficult 
Difficult 
Difficult 
Difficult 
Difficult (?) 
Difficult (?) 
Cannot trace 
Cannot trace 
Difficult 


blind S 


12 


21 
Difficult 
Difficult 
Difficult 
Difficult 

5 
2 
(26) 
(42) 
Traces blue 
Difficult 
Easy 


separated sharply in the third dimension from their respective backgrounds, 
C’s contrast effects proved to be approximately normal." 

(6) After-images. Positive after-images of a brilliantly illuminated white 
cross on a black ground were obtained, as were also negative after-images of 
longer duration. The latter persisted for shorter times than did those of 
normal Ss. No satisfactory evidence was obtained for chromatic after-images 
or contrast; these phenomena would obviously be difficult to demonstrate. 


* With long exposures and with the disks close to their backgrounds, the white 
in the disk in front of the gray had to be reduced to 20%, since the other disk 
was darkened by the mixture of its background with itself. Such ‘fusions’ of the 
color of figure and background were one aspect of C’s defective contour vision 
(vide infra, Contour vision). It is interesting to note that a more extended investi- 
gation may disclose in C a supernormal contrast effect compensating for such de- 
fects of contour vision. 


Plate 
= 
- 3 
5 
2 
3 
4 
| 
) 
| 
10 
11] § 
13 
14 
15 
16 
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CHROMATIC VISION 


(1) The Ishihara and Nagel tests. C was given the Ishihara Test for 
color blindness first in the usual fashion, and later with the aid of an epidia- 
scope which projected well saturated figures enlarged to 70 cm. in breadth. 
Under both sets of conditions C reported on what he saw during the first 
few seconds of observation. In viewing the enlarged figures he wore glasses 
correcting his refractive defects, and stood at a distance of 180 cm. Table 
I itemizes C’s performances and those of a normal, a totally color-blind, and 
a red-green blind subject.1* It will be seen that C might casually be diag- 
nosed as totally color-blind. However, he was completely unable to cope 
with Plates 10, 11, and 16, whereas a totally color-blind person would have 
had only some difficulty with them. A diagnosis of C as almost totally color- 
blind is not only inadequate but utterly misleading, both in the light of 
his peculiarities already mentioned and those about to be discussed. No or- 
dinary test is adequate to his case. 

With the Nagel Cards, all the dots in each ring looked alike with the 
exception of those normally designated as ‘red;’ these dots C designated 
as ‘standing out from the others.” Since the Nagel Test requires the use of 
color names, it was obviously beyond C’s powers. 

(2) The ‘strikingness’ of spectral colors. While matching spectral colors 
with white light in respect of brilliance (vide supra, Photopic luminosity) , 
C remarked that one color (a spectral blue) was especially hard to match. 
This color he described as being “‘peculiar” or “striking.” Later he reported 
that the spectral red was also “‘striking” but less so than blue. Greenish hues 
were rately, yellow and orange-yellow were never, called “striking.” His 
reports upon the “‘strikingness’’ of a number of wave-lengths presented hap- 
hazardly as shown are given in Table II. 

C continuously regarded a field of spectral color while its wave-length 
was progressively increased, beginning at a wave-length in the middle of 
the spectrum. He began at a fairly delimited transitional region to report 
definite “‘strikingness.” (Seven trials yielded the wave-lengths of 656, 703, 
682, 710, 684, 664, and 660 my.) Decreasing the wave-length from the ori- 
ginal starting point disclosed another such transitional region (located in six 
trials at 480, 478, 478, 504, 478, and 480 my. respectively). (The in- 
dividual determinations of long-wave and short-wave transitional regions 
were made alternately.) 


*In Plates 1-13 the patterns to be perceived are numbers; in Plates 14-16 they 
are wavy lines which the subject is asked to trace. Note that C’s performance with 
the enlarged plates might be judged as slightly better than that with the plates of 
standard size. 
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What did “strikingness’’ mean ? Since for normal Ss the end regions of the 
spectrum are more saturated than the middle, one might conjecture that 
strikingness is simply ‘coloredness’ or saturation, and that C’s system of 
chromatic quality comprehended not the two dimensions of hue and satura- 
tion, but only one of ‘coloredness.’ That strikingness was related to satura- 
tion was indicated by C’s report of ‘more striking,’ when a second blue 
filter was inserted into a projection lantern which was already giving a rich 


TABLE II 


Tue Srrixincness OF SpecTRAL CoLors 


Wave-length Normal color Degree of strikingness 
my 
470 blue striking 
530 yellow green not so striking 
650 orange rather striking 
570 yellow not striking 
540 yellow green striking 
470 blue striking 
orange not striking 
blue green not striking 
yellow green not striking 
yellow green not striking 
violet not striking, very unpleasant 
blue green not very striking 
fairly striking 
fairly striking 
not striking 
fairly striking 
fairly striking 
striking 
unpleasant 
violet unpleasant 


blue field. But the status of spectral violet for C detracts from the ‘one- 
dimension hypothesis.’ Normally violet is more saturated than spectral blue, 
but C described it as “not striking, but unpleasant.’”’?® If one assumed that 
violet had a special ‘chroma value’ for C, the foregoing hypothesis would 
remain tenable; but such logic bases one assumption on another, and evi- 
dence from the experiments on color matching tend to invalidate the 
hypothesis anyway. 

(3) Color matching. The following experiments reaffirm previous in- 
dications that C had some chromatic perception, and that he could under 
certain conditions distinguish chromatic colors as a class from achromatic 


colors. 
To test C’s ability in color matching he was handed in “Series I” a disk 


*C said that the unpleasantness was in the appearance of the color itself, and 
did not come from any feeling of eye-strain. 
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of colored paper (6.5 cm. diam.) and asked to find one like it among 
a group of disks of the same size and texture which were spread out in a 
haphazard spatial order on a black cloth. (The cloth lay on a table near 
a window, and was illuminated by light from a clear sky; the spatial ar- 
rangement of the disks was changed from trial to trial.) Besides one or 
more chromatic disks®® the group included 18 neutral disks ranging by 
small steps of color from a very dark to a very light gray.** In “Series II” 
a white cloth background was used.?# 

Tables III presents the results of Series I and II. The second column 
shows the chromatic colors present in the group from which the choice 
was made during the various “color situations’ (numbered ‘‘1” to “32” 
in the first column) .?* The third column contains the various samples which 
the § had to match, and his choices are recorded in the fourth and fifth 
columns for Series I and II respectively.2* Footnotes contain significant 
comments made by the subject during the matching. 

First, a B disk was placed among the neutral disks on the cloth, and 
S was given an exactly similar disk to match. Without hesitation he chose 
correctly—a performance no doubt easily explainable by the ‘strikingness’ 
of B. However, under analogous conditions he readily matched a R, and 
even a Y, a G and other colors!25 Chromatic colors resembled their cor- 


responding samples more than they did the grays !?¢ 


” The following abbreviations will be used to designate the various colors used: 
R = red, O = orange, Y = yellow, G = green, B = blue, P = purple, L = lav- 
ender, YG = yellowish green, BG = bluish green, RP = reddish purple, BP = 
bluish purple, and Gy = gray. The prefix “u” means “unsaturated,’’ and ‘“‘vu”’ 
means “very unsaturated.” The R, B, and P disks were, to the normal O, very 
highly saturated, the other disks considerably less so, and the disks qualified by 
“u” or ‘vu’ had very weak saturation. 

** Black and white disks were excluded because there was no uncertainty about 
their recognition and discrimination. 
‘ **The minor differences between Series I and II were quite possibly due to 
atigue. 

B Except in Situations I 31, 32, the 18 neutral colors were, of course, also 
present. 

*“‘No match” indicates that the § was unable to find any color in the group 
to match the sample he held. 

7° Cf. Table II, Choices: I 1-5; II 1, 6, 11. In one case (uP, Choice II 10) the 
S chose gray to match the (weakly saturated) sample, although elsewhere (II 18) 
the same sample was recognized as chromatic. In three other cases (G, Y, and P; 
Choices: II 3, 4, and 12) the S could not decide upon either a chromatic or neutral 
color for a match; yet at other times (I 3, 4, 5) a chromatic color was chosen to 
match these same samples. Surely these confusions do not result from an absolute 
lack of physiological color response to these particular stimuli—especially since, 
when the S was given a gray to be matched, he always matched it with other grays, 
never with chromatic colors! 

* Exceptions to this performance were found with O, R, P, L, and uP samples; 
Choices: II 7-10. 
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TABLE III 
Resutts OF THE ExpertMENT IN Coton MatTcHING 
(See footnote 20 for the meaning of the symbols) 


Color Colors Sample C’s choice 
situation presented to be 
i matched Series I Series II 


B 


Gor Gy 
Y or Gy 


BP 

No match (f) 
No match (g) 
No match 
Many Gy’s 


vuB 

B 

uP or Gy 
uB 

Ror vuB 
vuB 


uP 
uPorG 


< 
les} 


Gor Y (a) 
Gor Y (b) 
B (or G?)(c) 
B(d) 

B 


B 
B(e) 
B 
B 
G 


No match 
No match 


B 
B. 
B 
B, 
B 
B 
B 


pr 


On 


B 

4 B 

(a) “Neither Y nor G looks like the Gy’s, but I cannot say which of them looks more like 
the sample. 

(b) Same remark as in (a). 
(c) “Either B or G would match. B is more striking.” 
(d) “R, G, or Y would match. I chose B because I like it best.” 
(e) “P was the second best match.” 
(f) “RP is not like the sample, but I like it more than any of the others.” 
(g) “O is not like the sample, but is nearest.” 


But when the four chromatic colors, R, Y, G, and B were present among 
the group of grays on the cloth and the S was given a R to match, he said, 
“The sample is hard to match,” He pointed out the four chromatic colors 
as being more like the sample than were the others, but when asked to 
choose the one of the four most like the sample, he chose, not the R, but 
the B, saying, “Any one of the four would do, but I choose this one, though 
I do not know why.” The same result was obtained with a Y or G sample! 
Why? 
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I B B B | 
2 R R R 
4 Y Y Y , 

5 tp, P 
6 BP 
7 LRP 
8 ,O 
9 
10 uP 
, vuB 
12 B, uB 
13 P, uP 
14 R, uB 
15 R, uB 
16 R, vuB 
17 G, uP 
19 
20 
21 
22 
23 
24 
25 
26 
27 P 
28 
29 
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When asked to point out the most siriking color in the group he in- 
dicated the B. In every experiment in which the highly saturated B was 
present among the group from which he had to choose, he chose it, regard- 
less of the hue of the chromatic sample!?* Accompanying this predilec- 
tion for B was his pronounced and peculiar reluctance to refer to the sample 
even during difficult matches. After one glance at it he would lay it face 
down on the table and ignore it. Frequently, when a match was apparently 
impossible, and when he was forced to choose, he would select the B, 
saying, ‘I do not know why I pick this; perhaps it is because I like it.” 
Under these conditions, he would even refuse as a match the disk exactly 
similar to the sample, even when it was offered to him! He was not match- 
ing colors. He was making, not “‘relative,” but “absolute’’ choices.”8 

A most significant fact is that C’s preference for B still manifested itself 
event when it was presented in unsaturated or highly unsaturated form, and 
in company with a well saturated R (which was itself equal in striking- 
ness to Y and G, and more striking than the grays). This result agrees 
with the anomalous status of violet (vide supra, The ‘strikingness’ of spec- 
tral colors) in casting doubt on the hypothesis that the C’s chromatic sys- 
tem was confined strictly to the single dimension of saturation. If his 
‘saturations’ were roughly normal, then on the bases of the unsaturated 
status of violet and his preference of vuB as against a saturated R, one 
must conclude that his perception was not only a perception of “so much 
strikingness,” but also a perception of a qualitatively more or less specific 
‘strikingness,’ a vague and unformulated awareness of Aue. It is difficult 
to see how he could have chosen uB and vuB except on the basis of a 
qualitative resemblance to B. 

Why then was he unable to match colors with respect to this attribute, 
or to recognize the difference between hues, or their identities? Present 
knowledge permits only the comment that what perception of hue existed 
did so in a curiously ‘latent’ form. 

In C’s unusual performance while taking the Holmgren Wool Test (the 
results of which are given in Table IV), one sees a decided tendency to 
‘match’ a group of colors similar to each other in hue, although quite 


* Cf. Table III, Choices: I 12, 21-27; II 12, 31, 32. 

* When the S was asked to arrange in decreasing order of ‘‘strikingness” the 
four chromatic disks, R, Y, G, and B, together with the achromatic white, black, 
and grays; he placed the black first, white second, B third, then R, Y and G in 
a group and finally the grays. When asked to arrange the disks in decreasing 
order of aesthetic preference, he indicated exactly the same sequence. Evidently 
“strikingness” in its most general sense meant something like “impressiveness” or 
Eindringlichkeit. (It is interesting to note, but difficult to explain, why the red 
pigment was not striking; spectral red was denoted as striking.) 
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different from the sample. The best account of these results would involve 
C’s latent capacity for hue discrimination, assisted by the close juxtaposition 
of a great number of highly saturated colors of different hues. But here, 
as before, his failure to match the sample by the group chosen remains 
enigmatic.?® 

(4) Discussion of C’s color vision. A final analysis of C’s color per- 
ception is not possible with the data at hand. His defect certainly differs 
from simple color blindness, for a totally color-blind person would not 
have distinguished the ‘‘colored’’ from the “‘colorless.’’ To account for his 
behavior one needs to assume a vestigial perception of hue, even though 
his introspections and color matches show that he could not judge hue as 


TABLE IV 
Resutts or THE HotmGren Woot Test 


Sample C matches the sample with 
red 6 greens 
medium blue 5 browns 


saturated blue 2 purples, 2 greens 
tan no match (C said it was white, and could find no others like it) 


green 7 reds and pinks 

brown 2 lavenders, 5 tans 

light blue light tans, light oranges, and light lavenders 
pink no match 


normal persons would have done. His anomalies of judgment cannot be 
attributed to retinal or cerebral mechanisms implied by the name color 
blindness ; they must be ascribed to abnormal functioning of ‘higher’ levels 
of the visual nervous system. 

Of course, some ‘lower level’ color blindness or color weakness might 
coexist and operate with the higher level anomaly. But how can it be dis- 
covered ? No suitable test for the defect is yet at hand.*° Yet even now one 
can say that C is not red-green blind; a red-green blind S would have 
chosen red and green Holmgren wools indiscriminantly to match either 
red or green. Moreover, C reported no figures in the Ishihara Test which 
a red-green blind S can read and a normal S cannot. Nor is the spectrum 
shortened at the red end alone, as in protanopia (the most frequent sub- 
type of red-green blindness). C is certainly not red-green blind.* 


” C remarked as he made his choices, “I have no idea why I pick these colors.” 

” Tests requiring the matching or naming of colors are obviously unsuitable. 
A test demanding only the perception of patterns or figures, discriminated from 
their backgrounds on the basis of hue, would be adequate were it not for C’s defects 
of contour vision. 

* Could it have been that C’s color processes were all greatly reduced in degree, 
so that colors appeared extremely unsaturated to him? A. Ackermann (Farbschwelle 
und Feldstruktur, Psychol. Forsch., 5, 1924, 44-84) notes that normal Ss may recog- 
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CONTOUR VISION 

(1) General characteristics. Under certain conditions, when C main- 
tained fixation of figures for a few seconds, four sorts of changes occurred 
in the figures, which seem in principle to be distinct: (1) alterations of 
form; (2) disintegration of contour; (3) metamorphosis of surface to 
fulm color; and (4) leveling out of brilliance differences between parts of 
the figure or between the figure and its background. 

If steadily fixated, a 7.6-cm. white square lying 150 cm. distant on a 
black background*? rounded off its corners after a few seconds and became 
a smaller circular figure with sharp contours; then after a few seconds 
more there resulted a blurred figure whose color was more like that of the 
background and was filmy in appearance. The change in color appeared 
over the whole figure al] at once and its onset was sudden. 

Neighboring figures, when steadily fixated, would suffer peculiar changes 
in form (to be noted below) and would even coalesce. Two 7.6-cm. squares 
with their sides in alignment and lying 2 or 3 cm. apart would after a 
few seconds join to form a solid white rectangle with sharp contours. 

C could somewhat control the rate of progress of these phenomena, 
shortening or lengthening the interval preceding their onset, but he could 
rarely prevent their ultimate occurrence, if he maintained fixation. When 
he made an effort to coalesce two 1.3-cm. squares, 1.3 cm. apart, they 
coalesced after 3 sec. When he tried to keep them apart, the time was in- 
creased to 7.5 sec. During the experiments described below he maintained 
a passive attitude towards the phenomena, except where it is otherwise 
stated. 

(2) Factors in C’s contour vision. In a dimly lighted room C was allowed 
to look with his right eye through a small camera shutter at figures 150 
cm. distant and illuminated by two 40-watt ‘daylite’ lamps. When the 
camera shutter was opened he started a stop-watch, and stopped it when 
he experienced a predesignated figural change. The effectiveness of a given 
factor for such changes was stated in terms of the rapidity with which it 
induced the change. Thus the rounding-off time (or the interval elapsing 
before the corners of a square rounded off), the blurring time (or the 


nize some chromaticity in low chroma stimuli, and yet be unable to characterize 
the hue. Could this difficulty have existed in an exaggerated form in C? If so, 
one would expect him to have confused consistently the less saturated color with 
grays, as he did not do. Moreover, one would not expect him to have recognized 
the chromaticity of a blue not far removed in saturation from the color threshold 
of a normal S. 

* Except where otherwise stated, the figures mentioned in this section were 
white, and were placed on or before black backgrounds. 
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interval elapsing before the contours of a figure disintegrated), or the 
coalescing time (the interval elapsing before two squares coalesced) was 
taken as a measure according to the stimulus-situation ox convenience. Except 
where it is otherwise stated, the time-averages given below are based on 5 
observations each.** 


(a) Size of fields (figures). Smaller figures blurred sooner, and a unit change 
in figural size affected the blurring time of smaller figures more than that of larger 
ones. Thus squares 2.55, 5.05, 7.6, 10.15, 12.70, 15.30, 17.70 and 20.30 cm. wide 
blurred respectively after 4.8, 6.4, 7.7, 8.1, 9.4, 12.4, 12.4, and 14.2 sec. 

(b) Locus of fixation. Figural changes occurred more readily in central than in 
peripheral vision. C fixated a dot in the center of the background and attended to a 
7.6 cm. square placed beside it at various distances. At visual angles (from the 
fixation dot) of 30°50’, 7°40’, 11°0’, and 14°55’,™ the square rounded off after 3.9, 
6.5, 8.1, and 12.2 sec. respectively.™ 

(c) Relative brilliance of figure and background. Figural changes occurred sooner 
with smaller brilliance-differences between the figure and background. Six Hering 
grays (7.6-cm. squares; Nos. 47, 43, 31, 25, 20, and 10—from dark to light gray) 
rounded off after 3.0, 3.6, 3.7, 4.4, 4.8, and 4.8 sec. respectively. They blurred 
after 5.8, 6.0, 7.3, 8.1, 8.6, and 9.1 sec. respectively. 

(d) Proximity of figures. Two 7.6-cm. squares coalesced more rapidly when they 
were closer together. Thus, when respectively 1.3, 2.55, 3.8, 5.05, 6.35, and 7.6 
cm. apart, they coalesced after 2.8, 3.5, 4.5, 5.5, 10.0, and 17.0 sec. With greater 
separations the rectangle formed was “‘not so solid” in appearance. 

(e) Perception of depth. Figures did not change as a rule when they were binocu- 
larly perceived as being some distance in front of the background; only occasionally 
very slight changes appeared. A single square 31 cm. before the background did 
not change at all. Two squares 1.3 cm. apart and 2.55 cm. before the background 
coalesced, but the rectangle formed was not solid. Two squares did not coalesce 
when one was on the background and the other was “‘close beside” it but 10.2 cm. in 
front of the ground. 

(f) Contour regularity. Excepting circles, figures with regular contours changed 
more readily than those having sharp angles in their contours. Thus, briefly: Circle: 
became smaller after a few seconds; contour and original color maintained. Square- 
like figure (with one side sharply concave): became darker; form maintained. Equi- 
lateral triangle: form maintained until contour disintegrated. Square: became circular 
before contour disintegrated. Octagon: became circular immediately; contour dis- 
integrated relatively much later. Letter R: form and contour maintained even after 
30 sec. Human profile (upright): “looked like a stubby cucumber’’ after 30 sec.; 
contour disintegrated 15 sec. later. (When inverted): changed in exactly the same 
fashion. 


“In a good share of the cases the probable errors of the averages, if calculated, 
would be as large as or larger than the averages themselves, and the differences 
between the adjacent averages would not be statistically significant; but in no single 
case was there an inversion in the series of averages. 

* At visual angles greater than 15° figural changes were not readily observable. 

* These averages were based on two observations each. 
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(g) Figure-ground relation. Parts of a field seen as figure changed Jess readily 
than those parts seen as ground. Fig. 2 was presented on a black background. When 
regarded as a black ring on white paper, the small white square blurred and became 
black after 25 sec. When the small white square was regarded as figure, it blurred 


Fic. 2 Fic. 3 


after 31 sec. When Fig. 3 was also presented on a black background, and was regarded 
as a white ring on a black ground, the black square receded to half its original size 
after 27 sec. When the black center was made figure it became only slightly smaller 
after 30 sec. 

(h) Participation in totalities. Adjacent areas which belonged to larger totalities 
either coalesced or failed to coalesce so that the characteristic totality was maintained. 


Fic. 4 


Thus when one of two 7.6-cm. squares, 3.8 cm. apart, was fixated and regarded as 
figure it became circular; when it was again fixated, but both were made figure, the 
squares coalesced. When the two 1.3-cm squares previously mentioned were in- 
corporated in Fig. 4 (as shown by arrows), and when the figure was regarded as a 
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circle, they coalesced after 5 sec.; but when the figure was regarded as a letter C, 
they coalesced after 14 sec. When these same squares participated in Fig. 5 (as 
shown by arrows), the squares composing the separate circles coalesced rather 


oF o 


solidly after 14 sec., but the squares under consideration did not coalesce, though 
they were as close to each other as they were to the adjoining members of their 
respective circles. 

(4) Special changes in contour with proximity of larger figures. When the figures 
shown at the left of Fig. 6 were placed a few centimeters to the left of a larger 


Fic. 6 


circular disk of the same brilliance, C represented their appearance by drawing the 
corresponding figures at the right of Fig. 6. When the large disk was removed, he 
drew them as they really were. 


a oO 
0 Oo O O 
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(3) Relation to normal visual phenomena. With continuous fixation 
normal, local adaptation or ‘fatigue’ levels out differences of brilliance 
and blurs contours. But C’s ‘blurring effects’ differ in being much more 
rapid and in involving apparently an interaction between adjoining visual 
areas such that there is an actual mixture of spatially separated processes. 
Thus, a gray area on a black ground appeared darker than an identical area 
on a light gray ground.** Furthermore, the effects upon C’s ‘blurring’ of 
such factors as the perception of depth, of form, and of figure and ground, 
and the operation of his volition in those functions indicate that the effects 
are not retinal in nature. 


AUDITORY PERCEPTION 
Although C’s absolute threshold for sound was approximately normal, 
he was practically tone deaf. In discrimination of pitch, as determined 
by the Seashore Test of Musical Ability, he ranked below 97%, and in 
tonal memory below 95% of the population sample given in the norms. 
At present these results cannot be unequivocally interpreted. 


DiIscUsSION 

Is there some common factor underlying C’s various perceptual peculiari- 
ties? One might suppose that the blurring contours and their attendant 
equalization of color fields might interfere seriously with the adequate 
recognition and discrimination of colors. However, it must be realized 
that the factors of gross surface texture, solidity, tridimensional separation 
of objects from backgrounds, and eye-movements prevent the blurring 
effects so marked in the foregoing experiments, and that thereby C’s per- 
ception of contours and forms would suffice to offset the mutual destruc- 
tion of adjacent color fields. No relation between his perceptual defects 
of color and contour seems to exist. 

Again, the equivocal meaning of term perceptual defect must be made 
clear. C differentiates chromatic and achromatic colors, and some of his 
color matches indicate that in some sense hues exist in his color world; in 
this sense he ‘perceives’ color or hue. However, his failure actually to match 
colors or to judge certain of their attributes implies that in another sense 
he does not ‘perceive’ hue. To describe his defect adequately and precisely 
one must differentiate between ‘seeing’ as a primitive ‘sensing,’ and analytic 


* Vide supra, Achromatic contrast. P. F. Swindle (Effect of strychnine on visual 
reliability, Amer. J. Physiol. Optics., 6, 1925, 3-22) notes that a mixture of adjoin- 
ing colors takes place under continuous fixation in normal peripheral vision. The 
relation of such effects to C’s cannot yet be pointed out; it is well to note especially 
that C’s blurring is more pronounced in central vision. 
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perception with its sharply defined categories and explicit judgments. It is 
C’s color perception which is disturbed. 


SUMMARY 


(1) The subject of this investigation manifests a unique anomaly of 
color perception, which is not simple color blindness, but a more central 
defect. Color names (with the exception of black and white) convey no 
meaning to the S, and in other respects he gives the appearance of total 
color blindness. Nevertheless, color matching tests demonstrate that he 
has color vision, inasmuch as he can distinguish chromatic colors as a group 
from whites, grays and blacks, although he is quite unable to match colors 
with respect to hue. Verbally he can differentiate the various chromatic 
colors only in respect of their “‘strikingness,” a characteristic which seems 
to correspond more or less closely to the normal S’s concept of saturation. 
Yet his behavior in color-matching experiments suggests a rudimentary 
discrimination of hue—even though he can render no judgments on the 
identity or difference of colors with respect to this attribute. 

(2) There are also peculiarities in this S’s perception of achromatic 
colors. Among these is an abnormal intensity of the black sensation. Ac- 
cording to the S’s statement, black is for him the “strongest’’ or ‘most 
intense” of all visual experiences. It is his natural tendency to describe the 
brilliances of colors in a reversed terminology (i.e. using “‘brighter” in 
place of the normal person’s “darker,” and vice versa). The exceptional 
intensity of the physiological ‘black’ process is indicated not only by the 
phenomenal properties of black, but by its very positive functional proper- 
ties. 

(3) An ordered row of achromatic surface colors (neutral papers) is not 
perceived as a series. The S discriminates neighboring members of the row 
and identifies the extreme colors (black and white). Nevertheless the inter- 
mediate colors are almost devoid of perceived relationships to each other 
and to white and black. The word gray is one the S never uses and cannot 
understand. 

(4) Achromatic film colors, on the other hand, can be readily compared 
by this S in respect of their brilliance or intensity. However, with such 
colors there is no perception of achromatic quality: the words white and 
black are not applied to film colors. This result confirms other lines of 
evidence which indicate that achromatic quality belongs primarily to surface 
colors, while brilliance is the predominant attribute of achromatic film 
colors. 

(5) The S is unable to equate chromatic with achromatic colors with re- 
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spect of brilliance: the words brilliance or intensity convey no meaning to 
him in such a situation. On the other hand, when film colors are to be 
compared, he makes heterochromatic judgments of brilliance without diff- 
culty. 

(6) The S also shows a defect in the perception of contours and pat- 
terns. Contours, when steadily fixated, blur very rapidly and often dis- 
integrate completely, in spite of an initially large difference in brilliance. 

When a small white figure placed on a dark ground is fixated, the figure 
first changes its apparent form (e.g. a square appears to become a circle) ; 
later its contour becomes blurred, its surface texture becomes filmy, and all 
definite form is lost. Meanwhile, the color of the figure tends to approxi- 
mate that of the ground, so that there is an effect which opposes that of 
simultaneous contrast. Moreover, the changes in form within a given 
figure seem to be affected by the mere proximity of a larger figure. 

The effects are more pronounced in central than in peripheral vision. 
The changes in form, the blurring of contours, and the joining of figures 
are influenced in marked fashion by (a) the perception of these figures as 
members of larger coherent wholes, (b) the perception of figures as 
tridimensionally separated from their backgrounds, (c) a change in the 
mode of perception of ambiguous figure-ground patterns, and (d) the 
volitional attitude of the S. It would therefore appear that the phenomena 
are of cerebral rather than retinal origin. 

(7) In addition to the visual anomalies there is a profound weakness 
of tonal perception. 
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THE TIME-ERROR AS A FUNCTION OF CONTINUED 
EXPERIMENTATION 


By J. GARTON NEEDHAM, Princeton University 


Recent interest in the time-error centers around the work of Kéhler' and 
the trace theory which he advanced in explanation of the over-estimation 
(negative time-error) or under-estimation (positive time-error) of the 
second of two stimulus-objects presented in the method of successive com- 
parison. The phenomenon is observed in an asymmetry in the direction of a 
certain judgment-category which appears with a relatively greater frequency 
in a series of judgments. The usual experimental procedures encounter this 
asymmetry as it changes with the variation of the length of the time-interval 
between the successive presentations of the stimuli. Thus, when the time 
interval is the only experimental variable, it is possible to attribute observed 
differences in the asymmetry of judgments to the effect of the time elapsing 
between the two observations. 


The term p-function of the time-error has been introduced to express the 


variation of the time-error, in both direction (or sign) and magnitude, with the 
variation of the time interval (Pause). 

KGhler’s investigation resulted in the following generalization. When the time- 
interval between the two stimuli is brief (0-3 sec.), there appears a positive 
time-error. With an interval of approximately 3 sec. the time-error is minimal or 
absent. As the time-interval becomes longer (3-12 sec.) the time-error is increasingly 
negative. The theoretical discussion presented by KGhler considers the time-error 
in its negative phase as the effect of the “sinking’’ of a physiological trace of 
the first stimulus, which therefore is less effective in the dynamic process or 
transition from which the comparison judgment evolves. The variation of the time- 
error with the increase in the length of the interval is assumed to serve as the 
“‘beobachtete Schicksal der Spur.’* With the very short intervals, the trace has 
an effective value greater than the objective value of the stimulus to which it cor- 
responds; and later its effectiveness becomes less and less. 

Kohler made an important qualification with respect to his experimental find- 
ings. Reporting the fact that his Os were all “naive,” or inexperienced in the 
psychophysical comparison of sound intensities, he noted further that he and his 
assistant, ““Veteranen fiir Telephonknacke, . . . hatten fiir denselben Schallpaaren 
. . . den entgegensetzten Eindruck.’* Briefly testing the hypothesis that there might 


* Accepted for publication October 31, 1933. 
*W. Kohler, Zur Theorie des Sukzessivvergleichs und der Zeitfehler, Psychol. 
Forsch., 4, 1923, 115-175. 
* Kohler, op. cit., 158. 
Thid., 163. 
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be marked practice effects upon the p-function of the time-error, Kéhler repeated 
his experiment for three experimental hours and noted that the regularity implied 
in his generalization obtained only for the naive O and that the curve of the 
p-function was changed markedly with ‘‘amassed experimentation.” The results 
were, however, too meager to warrant serious theoretical consideration.‘ 

The present study is an attempt to observe more fully any effects of prolonged 
repetition of experimentation upon the p-function of the time-error. Certain changes 
might be anticipated from Kohler’s results. He suggested that the most probable 
effect would be a transposition of the extent of the positive time-error into the 
longer time-intervals, and a decrease in the magnitude of the negative time-error at 
the longest intervals.° 


METHOD AND PROCEDURE 

For the most part K6hler’s conditions were retained. The stimuli were sound 
intensities, produced by an ordinary telegraph sounder placed in a circuit involving 
variable resistances. A telechron-driven contact arm actuated a make-relay which closed 
the telegraph sounder circuit for 0.2 sec.° 

A series of 5 comparison stimuli was employed. These stimuli were of medium 
loudness and were separated by small steps equal in physical intensity. A standard 
stimulus was equal to the mid-point of the comparison series. The standard was 
always presented first, so that the time-error was in the first order. The instructions 
required a judgment upon the second stimulus as stronger than, weaker than or 
equal to the first with respect to intensity. 

The determination of a p-function of the time-error under constant conditions 
required that each experimental hour involve the presentation of the comparison 
series an equal number of times with each of a number of time-intervals between 
the members of an experimental pair. In the present study 4 intervals were em- 
ployed, 1, 2, 4, and 8 sec. Ten series (50 judgments) with each time-interval made 
up the experimental hour. The order in which the intervals were employed was 
varied haphazardly among the various Os and the successive experimental sittings. 

The Os conformed to Kohler’s criterion of naiveté: all reported that they had 
never made judgments on sound intensities. Further to satisfy this criterion no 
practice period was introduced prior to the recorded experiment. The only ex- 
ception was the presentation of three pairs of stimuli in each part of the ex- 
periment to accustom the O to the rate of presentation. 

The Os were divided into two groups, A and B. The groups were differentiated 
on the basis of the time which elapsed between successive experimental sittings. 
For Group A an average of 2.6 days (A.D. = 0.4) separated successive experimental 
sittings; for Group B the average was 7.3 days (A.D. = 0.2). The Os were: Group 
A: Mr. H. Odbert (Od), Mr. S. S. Stevens (St), and Mr. G. Crapo (Cr); in 
Group B were Mr. A. Wolbarsht (Wo), Miss B. White (WA), and Mr. R. Sar- 
gent (Sa). St and Od were graduate students and Wo and Wh were undergraduates 
in the Harvard Psychological Laboratory; Cr and Sa were laymen without especial 
psychological interests. 


Ibid., 159. Ibid., 161. 
*The present experiment was conducted in the Harvard Psychological Labora- 
tory in 1932-33. 
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The procedure for determining the time-error statistically (sign and amount) 
starts at the same point as does that for the determination of differential sensitivity. 
Judgments are made upon a series of stimuli, standard and comparison, and the 
customary categories of judgment, either two or three, are employed. Rather than 
centering in the calculation of limens, the interest lies in the relative numbers of 
judgments in the positive categories, i.e. stronger and weaker. Preponderance of 
the stronger judgments, when the comparison stimuli are arranged symmetrically 
above and below the standard stimulus, indicates an over-estimation of the second 
stimulus, #.e. a negative time-error; likewise a preponderance of the judgments 
lighter indicates a positive time-error. Kéhler merely cited the frequencies of the 
various judgments; Lauenstein’ employed a measure which he termed the D% 
(Differenz-prozent), the percentage of preponderance of the one or the other 
judgment-category. In the present study the function was found by dividing the 
equal judgments equally between the two positive categories and then calculating 
a point of subjective equality. The difference between this point of subjective 
equality and the objective value of the standard stimulus (the mid-point of the 
comparison series) was a suitable measure of the amount of the time-error, while 
the position of the point of subjective equality above or below the standard stimulus 
indicated the sign of the time-error (positive if above, negative if below). The 
correlation of this measure with those of Kéhler and Lauenstein was nearly per- 
fect. 

Because of the small number of judgments involved in a single group of results 
in this experiment, the usual determinations of a point of subjective equality, as 
by the Urban method, were not applicable. The Spearman formulae proved a satis- 
factory substitute.* 

RESULTS 


(1) The first matter of interest in the present results concerns the agree- 
ment which they show with those of Kéhler in regard to the curves of the 
p-function for the naive O. Fig. 1 presents these curves for the 6 Os of 
the present experiment. The results for Wo, Wh, and Sa correspond reason- 
ably well to Kéhler’s generalization. However, in the case of four Os (Od, 
St, Cr and Wh) the curves rise as the time-interval increases from 4 to 8 
sec. Such a suggestion of a tendency to periodicity was not observed or con- 
sidered by K6hler, although it is supported by a certain amount of historical 
evidence.® 


Ansatz zu einer physiologischen Theorie des Vergleichs 
der, Zeitfehler, Psychol. Forsch., 17, 1932, 156. 

*C. Spearman, The method of ‘right and wrong cases’ without Gauss’ formula, 
Brit. J. Psychol., 2, 1908, 227-242. 

* Typical of investigators who have observed a cyclic asymmetry in comparable 
experiments are: H. K. Wolfe, Untersuchungen iiber das Tongedachtnis, Philos. 
Stud., 3, 1886, 534-571; A. Lehmann, Kritische und experimentelle Studien iiber 
das Wiedererkennen, ibid., 7, 1891, 169-212; G. M. Whipple, An analytic study 
of the memory image and the process of judgment in the discrimination of clangs 
and tones, this JOURNAL, 12, 1901, 409-457; 13, 1902, 219-268; Y. Wada, Der 
Zeitfehler beim Sukzessivvergleich der Tonhéhen, Jap. Jour. Psychol, 7, 1932, 505- 
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A second point should be noted. The various curves of Fig. 1, while not 
strictly parallel, tend to lie at characteristic levels: e.g. those for St and 
Wh, or those for Cr and Od. As the time-error is relatively great in the 
positive direction at the short intervals, it tends to be less negative at the 
longer intervals than is the case where the positive error at the short in- 
tervals is less. This generalization appears to be more valid for the 4-sec. 


GROUP A 


GROUP B 
INTERVAL 


8 SEC. 


Fic. 1. SHOWING THE CURVES OF THE P-FUNCTION ON THE 
First EXPERIMENTAL DAY 


than for the 8-sec. interval, but this discrepancy probably is due to the 
inversions discussed in the preceding paragraph. 

Kohler also suggested that the point of transition from positive to nega- 
tive time-error would be at an interval of approximately 3 sec. He based 
this conclusion upon experimental results obtained with intervals of 114, 
3, 6, and 12 sec. The present results, for 4 of the 6 Os, involve a negative 
time-error at an interval of 2 sec. 


537. The last reports an experiment conducted along the lines suggested by Kohler 
and extends the time-interval to 59 sec., at which point the time-error became posi- 
tive again. 
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It might be suggested that this result is consistent with Wada's suggestion that 
the selection of intervals may be itself a partial determinant of the curve of the 
p-function.” However, the individual differences in the present results are too ex- 
treme to make accurate generalizations. 

(2) The lack of regularity which is apparent in the results involved in 
Fig. 1 is much less prevalent in the changes which took place with the 
repetition of the experiment. Fig. 2 indicates the nature of the various 
individual p-function curves after eight or nine complete determinations. 
Four of the curves, those for Wo, Wh, Od, and Cr, have shifted in such 


GROUP A 


GROUP B 
TIME-9L— 
ERROR 


Fic. 2. SHOWING THE CURVES OF THE P-FUNCTION ON THE LAST 
EXPERIMENTAL Day 


a manner that they are approximate inversions of the original curves or 
of Kéhler’s generalized curve. 


Indeed, this development is but a continuation of the shift suggested by Kohler, 
although it has extended beyond the limits which he suggested and which are cited 
in interpretations of his work. At the shorter time-intervals, the time-error not only 
becomes less positive but continues, in the same direction, to become increasingly 
negative; at the long intervals, the time-error not only is less negative but also be- 
comes positive. 

The generalizations concerning the displacement must be in relative rather than 
absolute terms. For example, in the case of St, after the eighth repetition the 
time-error was still positive, although only slightly so, with the short intervals. But 
it must be taken into account that for this O the original time-error with the shorter 
intervals was relatively greater than for the other Os, so that the actual downward 
displacement is strictly comparable to that for the other Os, although the time- 
error did not become negative. 


(3) The progressive comparison of p-functions for successive experi- 
mental days is too unwieldy a method of presentation of the displacement 


” Wada, op. cit., 519 ff. 
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of the various time-errors with repetition of experimentation. Instead the 
time-errors for each of the four time-intervals have been plotted with re- 
spect to the progressive repetition. For each time-interval the time-error 
on successive days is represented on a scale in which the ordinate measures 
the amount and sign of the time-error, and the units of the abscissa are the 
successive experimental periods. The curves drawn in this manner are 


INTERVAL 
SEC. 


Group a ~~~~ 0D 


(INTERVAL 
8 SEC 


(234567689 2346567689 
EXP TAL DAY EXP'TAL DAY 


Fic. 3. SHOWING FOR Group A THE TIME-ERRORS AT FOUR INTERVALS 
WITH CONTINUED EXPERIMENTATION 


presented in Figs. 3 and 4, and in inspecting them, the original p-functions 
from which they evolve should be taken into consideration. 


These curves are distorted in the case of Group A (Fig. 3), especially for the 
8-sec. interval, because of the fact that the first values are extracted from p-functions 
in which inversions appeared. Both Figs. 3 and 4 indicate great irregularity with 
respect to the 2-sec. interval; but these anomalies are less significant in the light of 
the wide individual differences in the original p-functions with respect to the 
sign of the time-error at the 2-sec. interval. Indeed, it is apparent that when the 
time-error for this interval is originally positive, the shift with repetition is down- 
ward (toward a negative error), whereas when the original error is negative the 
change is upward (toward a positive error). In other words, the time-error for 
the 2-sec. interval in its displacement with repetition corresponds in direction to 
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that of either a longer (4-sec.) or shorter (1-sec.) interval, according as its original 


sign agrees with the one or the other. 
Comparing the curves in Figs. 3 and 4 among themselves, it appears that in 


general the most extensive shifts with repetition take place at the extreme in- 
tervals (1- and 8-sec.)." The displacement is less with the 4-sec. interval, and least 
with the 2-sec. interval. 

There are but two minor irregularities. In the case of WA, for the 4-sec. interval, 
the time-error on the first day was exceptionally large in the negative direction, so 
that the repetition curve (Fig. 4) ascends too rapidly for the above generalization. 
In the case of Od (Fig. 3) with the 1-sec. interval the time-error was at first nega- 
tive instead of positive. Here the effect of repetition was first an upward dis- 
INTERVAL _ INTERVAL 
ISEC. A, 2 SEC. 


INTERVAL 
4 SEC. 


+ 
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ERRO 


WO 
GROUP B --- WH 


‘ 
‘ 
SA 
‘ 


(234667869 12345 6789 
EXP'TAL DAY EXP'TAL DAY 
Fic. 4. SHOWING FOR Group B THE TIME-Errors AT FOUR INTERVALS 
WITH CONTINUED EXPERIMENTATION 


placement to a point where the time-error was positive, and then a regular change 
in the direction of an increasingly positive error. 

(4) A comparison of Group A with Group B—the experimental dis- 
tinction between the groups was based on the rate at which repetition 
progressed—indicates certain possible generalizations. Subject to the quali- 
fications suggested above (especially with regard to the irregularities at the 
8-sec. interval for Group A), Group A exhibits three characteristics as 
compared with Group B. (a) The several displacements of A are more 


"This statement must be qualified by the recognition of the distortion at the 


8-sec. interval noted for Group A. 
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rapid than for B; they proceed a given distance in a smaller number of 
repetitions. This relationship appears especially in the earlier parts of the 
experiment. (b) The total extent of the displacement for A is greater than 
for B. (c) In the later stages of the experiment, with an equal amount of 
repetition for the two groups, there is exhibited for A less of a tendency 
toward further change than for B. The A-curves level off toward the close 
of the experiment much more than the curves for B. 

(5) Minor experiments were carried out to study still further the nature 
of the displacement which appeared in the work just reported. A reversal 
of the order of presentation of the standard and comparison stimuli (so 


INTERVAL INTERVAL 


A 
‘ 


Group c__.. 


1234567 8 
EXP'TAL DAY EXP'TAL DAY 


Fic. 5. SHOWING FOR GROUP C THE TIME-ERRORS AT FOUR INTERVALS 
WITH CONTINUED EXPERIMENTATION 


that the time-error was present in the second order), with new and equally 
naive Os (Messrs. D. McGregor and B. Shevach, Mc and Sh, graduate 
students in the Harvard Psychological Laboratory) and a complete repeti- 
tion of the experiment indicated, first, a general agreement with the original 
results in the matter of the form of the p-function at the beginning of the 
experiment, and secondly, a marked difference in the nature of the dis- 
placements of the time-errors at the different intervals. Fig. 5 represents 
the results obtained. It should be noted that with both the 4-sec. and 8-sec. 
intervals the displacement upward appeared at a noticeably later stage in 
the experiment than was the case when the time-error was present in the 
first order. 

An attempt was made to test the hypothesis that the displacement which 
has been reported indicates a progressive shift of some general ‘level.’ Two 
of the Os in the main experiment, Od and St, were recalled about one 


j : 
| SEC. SEC. 
q 
INTERVAL INTERVAL 
SEC. 8 SEC. 4 
+ TIME- 
ERRO ad 
‘ 


566 NEEDHAM 


month after they had completed their regular observation, and the usual 
determination of the p-function of the time-error was made. Each of the 
8 time-errors (4 time-intervals for each of two Os) which were thus de- 
termined had a value intermediate between those of the first and last ex- 
perimental sessions for the corresponding time-interval and O; i.e. during 
a period of no experimentation the p-function had tended to return toward 
its original form. 
DisCUSSION 

Lauenstein’s hypothesis of the assimilation of physiological traces as the 
cause of the time-error’? has been criticized by Pratt'* on the grounds that 
the experimental evidence cited concerns only a limited situation; a suit- 
able hypothesis must be more widely applicable. The present results apply 
to K6hler’s hypothesis of a sinking trace in the same manner. In order to 
explain the shift which he observed with repetition, Kéhler proposed a 
subsidiary hypothesis of “sediment’’'* to explain the decrease in the amount 
of the various time-errors. However, a sediment-building to such an ex- 
tent that the time-error not only decreases but also changes its sign, so that 
the curve which represents the ‘fate of the trace’ is exactly reversed, is not 
consistent with the trace theory itself. 

The correspondence of the curves in Figs. 3 and 4 to various learning 
curves seems a reasonable basis for the suggestion that, until the compari- 
son judgment itself is understood more adequately, the most profitable 
hypothesis-building may be in terms of perceptual rather than physiological 
processes. Results such as those of the present experiment indicate that 
physiological hypotheses of the time-error are over-simplified. The possi- 
bility of periodicity in the curve of the p-function and the operation of the 
various factors which modify the displacement, such as rate of repetition 
and order of presentation, suggest that there are more conditions involved 
in the time-error than can be explained in terms of a single physiological 
trace or of a process of assimilation between two adjacent brain areas. 

Protocols were obtained from the Os, and these indicate that the judg- 
ment was phenomenally different at the different time-intervals; there are 
different perceptual patterns as the interval is different. It might be said 
that the p-function of the time-error, as seen in the present work, included 
four typically different judgments. At a certain theoretical optimal time- 
interval, the time-error is least; as the time-interval is shortened or length- 


* ©. Lauenstein, op. cit., esp. 147 ff. 

*C. C. Pratt, The time-error in psychophysical judgments, this JoURNAL, 45, 
1933, 294. 

“ Kohler, op. cit., 161 ff. 
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ened, the perceptual organization on which the judgment is based is al- 
tered, and a characteristic error appears in a series of such judgments. More- 
over, the effect of repetition is a modification of each typical pattern or 
organization; and this modification is greatest at the extreme intervals, 
where the time-error is also greatest originally, and is least near the optimal 
point. Thus the p-function suggests the need for the consideration of a 
temporal dimension of variation of the perceptual organization such that a 
change in this dimension would lead to a rearrangement of the pattern and 
a characteristically different result would appear.'® 

Such a hypothesis implies the revision rather than the discard of physi- 
ological assumptions. For example, the ‘sinking trace’ and the ‘assimila- 
tion of traces’ may represent neural correlates of different phenomenal or- 
ganizations. It is probable that still other physiological processes have a 
similar status. A certain perceptual pattern has, as a fundamental char- 
acteristic, certain corresponding physiological events. An example of the 
manner in which this principle may operate is implied in the following 
statement: ‘When the background or the intermediate stimulus is con- 
siderably less than the standard, the process of assimilation is in the direc- 
tion producing preponderance in the direction of increase. When, however, 
there is no intermediate stimulus, the trace merely sinks.’’® It is quite pos- 
sible that, within a limited range, different physiological processes may 
function for different patterns of phenomenal organization. Since the total 
situations are many and varied and their determinants equally numerous, a 
complete hypothesis along the lines suggested here is impossible at present ; 
we must await a more sufficient knowledge of the comparison judgment 
than is now available. 


* For a treatment of the manner in which the perceptual pattern involved in 
the comparison judgment may change with ‘‘progressive practice,” see S. W. Fern- 
berger, An introspective analysis of the process of comparing, Psychol. Monog., 
26, 1919, (no. 117), 1-161. 

* Pratt, op. cit., 297. 
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THE ROLES OF THE SITUATION AND ADRENALIN IN THE 
INDUCTION OF EMOTION 


By HADLEY CANTRIL, Harvard University 


Since Marafion reported the subjective effects of the injection of adrena- 
lin? there has been considerable discussion and some experimentation re- 
garding the relationship of the adrenalin syndrome to the problem of 
emotions. The majority of Marafion’s Os reported “‘cold’’ emotions or “‘as 
if” feelings, although a few Os experienced genuine emotions which 
Marafion accounted for by predispositions based on associative content. 
Some authors? have accepted his interpretation, but recent experiments*® 
seem to indicate that the emotions occasionally elicited by the adrenalin 
syndrome are due primarily to the attitude of the O. In general, however, 
these studies support Marafion’s finding that a “cold” emotion is usually 
aroused by the adrenalin syndrome. 

Landis and Hunt* have pointed out that adrenalin “is by no means as 
perfect an instrument as the Spanish school has enthusiastically pro- 
claimed,” and yet its dependability in the production of certain organic- 
kinaesthetic reactions and the similarity of these reactions to those aroused 
by the sympathetic division of the autonomic nervous system® warrant the 
continued use of the drug in various phases of experimentation on emotion. 

The present investigation was undertaken for two reasons. Since the 
injection of adrenalin seems to arouse the autonomic reaction thought to be 
characteristic of emotions, a revealing comparison might be made between 
the emotional experiences aroused when the same emotional stimulus situa- 
tion was presented to Os both with and without the adrenalin syndrome. The 
second purpose of the study was to discover whether or not there are any 
affective dimensions common to various emotions. If any such components 


*Accepted for publication August 2, 1933. 

*G. Marafion, Contribution a l'étude de I’action émotive de l’adrénaline, Rev. 
fr. d’endocrinol., 2, 1934, 301-325. 

* Cf. R. S. Woodworth, Psychology, rev. ed., 1929, 308; P. Bard, The neuro- 
humoral basis of emotional reactions, Foundations of Experimental Psychology, 
1929, 480 f. 

*Cf. H. Cantril and W. A. Hunt, Emotional effects produced by the injection 
of adrenalin, this JOURNAL, 44, 1932, 300-307; C. Landis and W. A. Hunt, Adrena- 
lin and emotion, Psychol. Rev., 39, 1932, 467-485. 

* Landis and Hunt, Joc. cit. 

°W. B. Cannon, Bodily Changes in Pain, Hunger, Fear and Rage, rev. ed., 1929, 
34-36. 
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are involved in different emotions, then we might find a typical pattern of 
affective dimensions for each type of emotional experience and thereby 
obtain more specific information concerning emotional quality.* Eight af- 
fective dimensions were selected for study: bright and dull pressure, tension- 
relaxation, the feeling of warmth or cold, localization of reactions as high 
or low, reactions as dense or spread, excitement-depression, pleasantness- 
unpleasantness, and the duration of the reactions designated by fleeting- 
lingering. 
TECHNIQUE 

Twelve Os, 10 men and 2 women, individually participated in the 4 situations 
involved in the experiment. No O had any knowledge of the relation of adrenalin 
to emotions. All Os were pledged to secrecy. The experimental sessions were held 
in the evening in the Harvard Psychological Laboratory. In each situation, stimuli 
were presented which were meant to arouse an emotion in the O. Situations 1 and 
3 were planned to create disgust;" situations 2 and 4 to elicit fear. In Situation 
1 five extremely distasteful photographs of mutilated war victims* were successively 
presented to the O. At the beginning of Situation 2 the experimenters (designated 
as E1 and E2°) were out of the experimental room. E1 turned off all the lights in 
the laboratory by means of a control switch and E2 then ran a distance of about 
20 ft. down the hall to the experimental room and pounded vigorously on the door 
for about 2 sec., shrieking all the while. The lights were then turned on and E2 
went immediately into the room. In Situation 3 5 photographs similar to those in 
Situation 1 were employed. In Situation 4 a loudspeaker, which was connected to 
a beat-frequency oscillator controlled by El in another room, was concealed behind 
the O. Simultaneously the lights were turned off and the oscillator turned on and 
operated for about 3 sec., producing a siren-like effect. All situations were rotated 
in such a way that each situation was presented first to three Os, viz. 1-2-3-4, 
2-3-4-1, 3-4-1-2, 4-1-2-3. 

In the first three sessions, each O was given a 1.5 cc. injection of 21/4 grains 
of chloretone in one ounce of physiological salt solution.” This injection produces 
the same smarting effect as adrenalin. In the fourth session, the O was given a 
1.5 cc. injection of 1-1000 solution of Parke, Davis Adrenalin Chloride. Since 


*Dunlap has recently criticized experimental work on emotions because of its 
concern with separate emotions rather than with any basic “affective elements” 
which might be discovered for all emotions (cf. K. Dunlap, Are emotions teleologi- 
cal constructs? This JOURNAL, 44, 1932, 572-576). Although the present investiga- 
tion was conceived before the publication of Dunlap’s paper, the procedure em- 
ployed seems to satisfy this criticsm to some extent. The writer wishes to thank Dr. 
J. G. Beebe-Center for suggesting some of the affective dimensions studied in this 
experiment. 

* The psychologist’s acceptance of “disgust’’ as an emotion goes back at least to 
William James (cf. his Principles of Psychology, Il, 1890, 445). 

*E. Friedrich, Krieg dem Kriege, 1926. 

® The writer wishes to thank Mr. C. M. Schloss for his valuable assistance in 
conducting the experiment and in analyzing the material. Mr. Schloss is referred to 
as E2, the writer as E1. 

” This control solution was used by Landis and Hunt, op. cit., 473. 
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the adrenalin syndrome is always quite marked, the control solution was employed 
in the first three sessions to insure complete naiveté of the O. This rotation of the 
situations and the administration of adrenalin in the fourth session provided three 
Os with the adrenalin syndrome in each of the four situations. Six of the Os 
also took part in a fifth experimental session in which they were simply given 
an injection of adrenalin chloride. 

Before each session 4n attempt was made to determine whether or not the O 
was emotionally predisposed. The following questions were asked:” 


Do you at present feel any disposition toward any particular emotional state? 

Has anything (either physically or mentally) within the last few days or quite 
recently happened to disturb your normal state? 

Can you recall any dreams that you have had in the past few nights? 
If the answers to the first two questions were negative and if the third question 
failed to disclose any disturbing dream content, the experiment proceeded. The O 
was then seated in a comfortable arm chair, bright and dull pressures were de- 
scribed to him both objectively and subjectively by E2,” and after a 5 min. rest period 
the injection was given and the following instructions presented: 


You have been given an injection of adrenalin. You are now asked to report 
orally to the experimenter and as fully as possible any physical or mental symp- 
toms which develop. Do not omit anything, no matter how irrelevant it may seem 
to you. Try not to become impatient and try to keep your mind free from any ma- 
terial not called up by the actual situation. 


E1 (who had given the injection) then left the room. 

In the first three sessions, the stimulus was then presented to the O 10 min. 
after the injection had been given. In the fourth session, the stimulus was not 
presented until E2 felt the adrenalin syndrome had reached its maximum intensity. 
This could be judged both from the introspections and from objective signs such 
as paleness and trembling of the limbs. The interval in the fourth experimental 
session was usually about 18 min. No O seemed to notice the temporal discrepancy. 
Situations 1 and 3 were presented by E2 who handed the O the heretofore concealed 
pictures with the comment: ‘Look at each picture thoroughly and as long as you 
care to and then report to me any reactions which you have.” Before Situations 
2 and 4 could be given, E2 had to leave the experimental room on some pretext. 

After presentation of the stimulus, E2 made a verbatim record of the introspec- 
tions and then, if the O had not already reported some emotion, asked if any emo- 
tion had been experienced, and, if so, what emotion it was, and how intense it was. 
Intensity was rated on a 5-to-0 scale, 5 designating “extremely intense.” The O was 
then asked to report on each of the variables mentioned above. Those Os who par- 
ticipated in the fifth session made a similar report. 


" The questions asked the Os in the present experiment, as well as the directions 
given after the injection, were identical to those used by Cantril and Hunt, of. cit., 
302. 

* The subjective descriptions of bright and dull pressures were taken from Hunt 
(cf. The relation of bright and dull pressure to affectivity, this JoURNAL, 43, 1931, 
89); while the objective illustrations of these pressures consisted in asking the O 
to note the differences in the experiences when his arm was tickled and when 
it was firmly pressed. 
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RESULTS 
(1) Intensity of emotional experiences with and without adrenalin. This 
comparison was obtained by averaging the Os’ ratings on the intensity of 
the emotions aroused in the first three sessions and comparing the average 
to the average intensity of the emotional experiences aroused in session 4. 
The averages are as follows: 

Without adrenalin With adrenalin 

Situations 1 and 3 1.01 0.65 

Situations 2 and 4 2.20 3.40 


Thus it appears that, on the whole, the intensity of emotions was con- 
siderably increased in the situations for fear when the adrenalin syndrome 


TABLE I 
SHOWING THE ResuLTs WITHOUT ADRENALIN 
(The figures represent the percentage of total number of reports possible.) 


Affective dimensions 


Fleeting 
Lingering 


A 


Situation No. 
cases 


9 


& 
3 


Pleasant 
Unpleasant 


> 

> 
n 


I 
(disgust) 

3 
(disgust) 


2 
(fear) 


4 77 
(fear) 
was present, while in the situations for disgust the emotional experience 
was slightly less intense with the syndrome. 

(2) Comparison of reports on affective dimensions without adrenalin. 
An analysis of the affective dimensions reported in the two types of situa- 
tions and without the operation of the adrenalin syndrome will show any 
distinct differences in the dimensions involved in situations for disgust and 
fear. Table I shows the results obtained in all cases without adrenalin. 

Particularly significant is the characteristic pattern of affective dimensions 
found in Situations 1 and 3 (disgust) and the other consistent phenomeno- 
logical pattern found in Situations 2 and 4 (fear). Although the large 
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number of cases of “no report’’ qualifies the results to some extent," still the 
consistent predominance of some of the dimensions in the two types of 
situations seems sufficient to be predictable. In terms of these dimensions 
and as aroused by our particular stimuli, we may conclude that a disgust 
situation generally evokes depression and dull pressures spread out in the 
lower somatic regions, while fear characteristically involves excitement and 
bright pressures fairly well localized in the upper regions of the body. 

(3) Comparison of emotional states with and without adrenalin. Table 
II represents a summary of the phenomenological differences which were 
reported when the adrenalin syndrome was present and when it was 
lacking. Although the differences of these percentages is often not large, 
still in each type of situation a few changes will be seen. 

In the disgust situations we note: (a) With adrenalin 33% of the reports 
indicate excitement and none indicates depression, whereas the same situa- 
tions without adrenalin yielded reports of depression in 39% of the cases 
and no reports of excitement. (b) In the situations where the adrenalin 
syndrome was present, the organic-kinaesthetic reactions noted by the Os 
persisted for a considerable time after the situation had been presented, 
although in the majority of cases no genuine emotions were reported. In the 
same situations without adrenalin the reactions observed were in all cases 
of very short duration. 

In the fear situations: (a) With adrenalin all Os who were able to re- 
port on the dimension of warmth-cold noted a “‘cold’’ reaction, whereas 
without adrenalin “cold” was reported by only 11% and “warm” by 22%. 
(b) As in the disgust situations, the bodily reactions observed tended to 
linger after the presentation of the fear situations when the adrenalin syn- 
drome was present. (c) With adrenalin, all Os reported that the reaction 
was unpleasant, whereas only 44% reported unpleasantness without the 
syndrome. Introspections show that this unpleasantness is due (1) to the 
increased intensity of the emotional experiences in these situations when 
the syndrome is present, and (2) to the longer duration of the effects. 

(4) Comparison of reports with adrenalin with and without situations. 
From Table III we see that: (a) bright pressures, tension, excitement, un- 
pleasantness, and high, spread, lingering reactions are the characteristic 
experiences reported with the adrenalin syndrome; and (b) no genuine 


* The cases of “no report’ were due primarily (1) to the fact that in some cases 
the situation demanded all the O's attention and thereby overwhelmed any aware- 
ness of bodily reactions, or (2) to the highly critical attitude of a few Os who 
found the laboratory situations too artificial in some cases. It is suggested that a 
larger percentage of reports might be obtained if similar experiments were confined 
to a single dimension at a time. 
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emotion was reported in any case where the adrenalin syndrome alone was 
present. 

(5) Relationship of unpleasantness, bright-dull pressures, and localiza- 
tion as high or low. Nafe has suggested’* that pleasantness is dependent 
on bright pressures and unpleasantness on dull pressures, while Hunt*® has 
found high correlations between bright pressures and pleasant emotions 
and between dull pressures and unpleasant emotions. In our reports we 
notice, however, no such relation between pressures and unpleasantness. 
Thus unpleasantness was reported in 63% of the 54 reports obtained in 
the investigation, while bright pressures were reported in 32% and dull 
pressures in 

Both Hunt?’ and Nafe’® have also suggested that bright pressures are 
localized in the thorax while dull pressures are concentrated in the abdomen. 
It can be seen in Tables I and II that on the whole our results support this 
generalization. Our introspections show, however, that pressures are not 
localized exclusively in the trunk, Nafe and Hunt, like James and Cannon, 


P. Nafe, An experimental study of the affective qualities, this JOURNAL, 
35, 507-544. 

. A. Hunt, The pressure correlate of emotion, this JOURNAL, 43, 1931, 600- 
605. 

* The occurrence of bright pressures with fear in the present experiment and 
Hunt's data showing dull pressures consistently reported with fear are not quite 
as paradoxical as might seem. Hunt noted (cf. ibid.) that four Os (or one-third 
of his total number) “reported something like an instantaneous bright pressure” 
accompanied by no affective or emotional concomitants immediately following the 
situation (revolver shot) and that “it was followed at once by the usual dull pres- 
sure accompanied by fear and unpleasantness.” In the present experiment the Os 
were asked to report immediately after the Situation had been presented, and it 
seems not unlikely that more of Hunt's Os would have reported bright pressures 
after the shot if introspections had been taken immediately after presentation of 
the stimulus. Hunt’s Os, however, reported a consequent dull pressure, while in 
the present experiment no such shifts in pressures were noted. The bright pressures 
aroused by Situations 2 and 4 persisted with adrenalin. 

™W. A. Hunt, Localization of bright and dull pressure, this JouURNAL, 44, 
1932, 308 ff. In discussing these results with the writer, Dr. Hunt has suggested 
that the “bright’’ and “dull” pressures reported by the Os in the present ex- 
periment were not the same as the pressures studied in his own investigations, 
because of the differences in localization and the possible qualitative changes in 
the pressure experiences when localized in different parts of the body. Hunt's ex- 
periments were confined to pressure experiences in the trunk, while the Os in our 
study experienced “brightness” and ‘‘dullness” in the limbs and in the head region 
as well as in the trunk. The reports of pressures outside the trunk were probably 
obtained in the present experiment because the objective definition of ‘bright’ and 
“dull” pressures supplemented’ the subjective definition used by Hunt. “Bright- 
ness” and ‘“‘dullness’ appear, then, to be possible characteristics of experience in 
various parts of the body and are only localized in the trunk when the O is so in- 
structed. Both types of pressure experience seem experimentally useful but the dif- 
ferentiation should be noted in the interpretation of the present findings. 

%* J. P. Nafe, The psychology of felt experience, this JoURNAL, 39, 1927, 367- 
389. 
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seem to have emphasized visceral sensations at the expense of kinaesthetic 
reactions. In this experiment sensations were almost as often reported in 
the extremities as in the viscera or chest. This is particularly true of the 
localization of bright pressures as illustrated by the following introspections: 

“Tingling in arms and legs only’’ (O 9, Sit. 2). 

“Feel nothing in viscera or chest, only in thighs and arms’’ (O 2, Sit. 4). 

“I feel cold and pain in my wrists and elbows, nothing in viscera” (O 12, Sit. 


5) 


“Excitement primarily in wrists’’ (O 12, Sit. 4). 


During the experimental sessions, the Es noticed that in almost every 
case the report on bright or dull pressures, if not spontaneous, was quickly 
given on questioning ; whereas judgment of pleasantness or unpleasantness 
was never spontaneous and questioning by E2 was followed by hesitation 
before an answer. Many introspections illustrate this delay. The following 
are typical: 

“I really can’t say the feeling is pleasant or unpleasant. That sort of thing 
(P-U) doesn’t stand out readily anyway. You have to sort of turn your attention 
to it and decide. I suppose when you have a genuine emotion the whole situation, 
especially the intellectual part of it provides the unpleasantness. But these bodily 
feelings, while they would probably be recognized as pleasant or unpleasant if you 
carried them around all the time, don’t speak out and tell you of the unpleasantness 
when they come and go so quickly” (O 1). 

“It was not pleasant, but not particularly unpleasant. It didn’t occur to me as 
either” (O 2). 

“Let me see. Well, I guess it’s unpleasant” (O 5). 

(6) Differences in the quality of the emotions aroused by the same 
stimuli. Table II shows that the same stimulus aroused different emotions 
in the various Os. This differentiation in the naming of the emotional 
experience appears from the introspections to be due to the O's attitude 
toward the stimulus. In Situations 1 and 3, for example, O 8 was completely 
objective and kept repeating, “‘Isn’t that too bad?” O 12 (a mother) named 
her emotional experience “‘pity;” O 1 got “disgust” and said the pictures 
reminded him of syphilitics; O 5 found the situations pleasant and re- 
marked, “It is rather my nature to like such things.” In the fear situations, 
O 12 was careful to point out that she was “‘startled” and not “afraid” be- 
cause the element of worry was absent. O 1 had an aesthetic attitude in these 
situations and reported “exasperation” in Situation 4 because the whistling 
noise of the oscillator hurt his ears. 


INTERPRETATIONS AND CONCLUSIONS 
(1) Analysis of the emotional experiences aroused in our Os by the 
two types of stimuli shows that there is a different pattern of affective 
dimensions for fear and disgust. The variations noted between the organic- 
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kinaesthetic disturbances concomitant with fear and disgust, suggest that 
the physiology of different types of emotions should be made more explicit 
if the rdéle of the autonomic nervous system in the development of emo- 
tions is to be known.1° 

(2) The adrenalin syndrome is more typical of the bodily reactions in 
fear than in disgust. This interpretation is supported by several of our ex- 
perimental findings. (a) Reports on the affective dimensions in session 5 
(with adrenalin and without stimulus) were more characteristic of the fear 
reaction than of the disgust reaction. (b) The adrenalin syndrome increased 
the intensity of the emotional experience in the fear situations but not in 
the disgust situations. (c) The introspections of the Os who reported a ‘cold’ 
emotion in session 5 show that the feeling was always ‘as if’ they could be 
or had been frightened or angered and not ‘as if’ they could be or had been 
disgusted.2° Typical illustrations are: “Heart beating fast—the reaction 
one gets after being frightened” (O 7). ‘Feel as though I had just come 
out of a fight where I had hit hard” (O 3). “A kind of unpleasant exhilara- 
tion like one gets after a pseudo-fright’’ (O 4). 

(3) The sensory concomitants of the emotional experience are second- 
ary to the experience conceptualized as a whole. In relation to the concepts 
of pleasantness and unpleasantness, the results have shown that fear situa- 
tions arouse bright pressures and unpleasantness! and that reports on the 


* Cannon has stated that the bodily reactions following the injections of adren- 
alin are identical to those aroused by the sympathetic division of the autonomic 
nervous system (cf. op. cit., 34-36). He has also pointed out that “both from an- 
atomical and physiological evidence the neurone relations in the sympathetic di- 
vision of the autonomic system seem devised for wide-spread diffusion of nervous 
impulses” (p. 26). These two contentions have been confirmed by Bard (cf. 
op. cit.). However, the particular bodily changes noted by Cannon were found 
specifically in pain, hunger, fear, and rage and any interpretations of the relation 
between the sympathetic division and emotion should not assume that these same 
bodily changes were found in al] types of emotional behavior. Cannon is careful 
to state that “the dominant emotions which we have been considering as charac- 
teristically expressed in the sympathetic division of the autonomic system are fear 
and rage” (p. 341), and he indicates that ‘‘so far as these two quite different emo- 
tions are concerned, present physiological evidence indicates that differences in vis- 
ceral accompaniments are not noteworthy” (p. 343). Although Cannon continues 
by noting that “the machinery of this division (sympathetic) likewise is operated 
wholly or partially in emotions which are usually mild—such as joy and sorrow 
and disgust—when they become sufficiently intense’ (p. 343), no rigid demarca- 
tion is made between the reactions involved in “disgust,” “joy,” and ‘‘fear.” 

* This is also confirmed by the introspections obtained by Cantril and Hunt, 
op. cit. 

a Tine disagreement of this relation of bright pressures to unpleasantness with 
laboratory demonstrations that fear is accompanied by dull pressures and that dull 
pressures are concomitant with unpleasantness (cf. Hunt, The pressure correlates 
of emotion, op. cit.) may perhaps Best be accounted for by noting (a) the quality 
of the stimulus situations used to arouse fear in the present experiment and (b) 
the importance of the O's introspective attitude in the report of pleasantness and 
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affective concomitant of emotional experiences are not spontaneous but due 
to a rather forced Einstellung by the O.** If we consider pleasantness and 
unpleasantness as aroused in the usual laboratory studies on affectivity 
(with odors, colors, etc.), we may agree with Hunt?* that bright and dull 
pressures accompany pleasantness and unpleasantness, that they can be re- 
garded as the “‘sensory core of affectivity,” and that “under a sensory atti- 
tude of report the presence of these pressures sets off the verbal response of 
‘pleasantness’ or ‘unpleasantness’.”” In more intense emotional situations, 
however, the experience aroused becomes so conceptualized about the 
stimulus that little attention is given to any sensory content. In many of our 
experimental sessions, the emotional experience was so focused on the 
stimulus situation that the Os were totally unable to report on any of the 
affective dimensions. When the O becomes set to report on the hedonic tone 
of the experience, the stimulus situation itself provides the “core” in the 
conceptualization of ‘‘pleasantness’’ and “unpleasantness,” and, as Kohler 
would point out, the process becomes “determined by the actual process in 
the whole field.”’** Some of our Os reported that the situation was distinctly 
unpleasant, although they felt a “pleasant” tingle in the arms, neck, or 
chest if they shifted their attention to it. Thus the potentially intrinsic pleas- 
antness of the bright pressures aroused in the fear situations was completely 
overwhelmed and disregarded because of the inevitable attention-demand- 
ing-nature of the “unpleasant”’ stimulus. 

(4) The awareness of some object or situation around which the emo- 
tion is intellectually organized is the immediate cause of the emotional ex- 
periences as reported by our Os. Cantril and Hunt have suggested that ‘‘the 
usual emotional state” involves a primary autonomic reaction and an intel- 
lectual content.?5 The genuine emotions elicited by the injection of adrenalin 
in the experiments of Marafion, Landis and Hunt, and Cantril and Hunt 
may be due-to the fact that the autonomic reactions themselves were con- 
ceptualized by the Os as emotional situations. 


unpleasantness. Both fear situations employed in the experiment might be described 
as “bright” rather than ‘‘dull,” in that shrill noises were used in both. Thus from 
the standpoint of Gestalttheorie a ‘“‘bright’’ phenomenological report would be neces- 
sarily anticipated since a “bright” sensory field would arouse a “bright” interocep- 
tive pattern (cf. W. Kohler, Gestalt Psychology, 1929, 264). 

* The relation of attitude to hedonic tone and its pressure correlates has been 
pointed out by E. F. Wells (cf. The effect of attitude upon feeling, this JouRNAL, 
42, 1930, 573-580) and P. T. Young (cf. Studies in affective psychology, sbid., 38, 
1927, 175-185). 

*W. A. Hunt, The meaning of pleasantness and unpleasantness, sbid., 45, 
1933, 345-348. 

™* Kohler, op. cit., 193. 

* Cantril and Hunt, of. cit. 
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(5) The quality of an emotion is primarily dependent upon the attitude 
aroused in the O by the stimulus. It may be implied from the introspections 
that the O’s attitude is partially due to his experiential background. It is 
also suggested that this attitude is somewhat determined by characteristics 
of temperament.?® 


“In order to determine whether or not there was any relation between char- 
acteristics of temperament and emotional experience, the Clark Revision of the 
Thurstone Neurotic Inventory was given to each O and the scores were correlated 
(product-moments) with the average intensity of the emotional experience for 
each O. A coefficient of + 0.822 + .068 was obtained. This dimension of tem- 
perament might be called “strength.” 


STIMULUS-PRESSURE AND THERMAL SENSATION 
By F. HEIsER and W. K. McNair, Yale University 


The problem of the present study is to determine the effect of varying the 
stimulus-pressure upon the temperature sensations elicited from human 
skin. Heiser found that increasing the stimulus-temperature, while other 
factors of stimulation were held constant, increased the number of tem- 
perature sensations within a given area of skin, and believes that the 
various factors of stimulation, such as pressure, duration, size and quality 
of stimulus, interval between stimulations, location of area of skin tested 
and air and skin-temperature each have an independent effect upon tem- 
perature sensitivity.* 


Apparatus. The apparatus used is shown in Fig. 1, and is an improvement of 
the apparatus used by Heiser.’ It consists of an insulated brass stimulator, tapered 
to a point at one end, and fastened to the end of a fiber rod, 11 in. long, which has 
pivot points about halfway between the two ends. The stimulator is counterbalanced 
by a brass weight which slides on the other end of the fiber rod, thus varying the 
weight or pressure of the stimulus between 1 and 50 grm. It is heated to the de- 
sired temperature by a 110-volt current brought through the variable resistance of a 
rheostat to the steel pivot points on the fiber rod from which small wires run along 
the rod to a Nichrome wire heating coil contained in it. A small thermometer is 
inserted into the side wall with its bulb 14 in. from the stimulus point. The ther- 
mometer accurately indicates the temperature of the stimulus point. The stimulus 
temperature may be varied by changing the amperage in the heating coil by means 
of the variable resistance. 

The fiber rod, holding the stimulator, is pivoted to two fiber and brass arms, 
extending beneath a brass stage which is moved horizontally by means of a threaded 
rod or screw. This stage is fastened beneath another stage moving horizontally and 
at right angles to the first stage by means of another screw. Using these movable 
stages the stimulator may be applied to any desired point upon the skin. One turn 
of either of the stage screws moves it 1.1 mm., the diameter of the stimulus point. 
The two movable stages are mounted beneath a frame which moves in a vertical 
direction to allow for unevenness in the surface of the skin stimulated. 

The stimulator was held up away from the skin by a magnet fastened to a brass 
arm extending from the same stage which carried the stimulator. The magnet was 
activated by current from a 6-volt storage battery and was in series with a roller 
contact switch which was turned off and on by the swing of a counterbalanced 


*Accepted for publication July 9, 1933. 
*F. Heiser. Stimulus temperature and thermal sensation, Arch. Psychol., 21, 
1932 (no. 138), 40 ff. 
* Op. cit., pp. 28-31. 
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pendulum. The pendulum was released by E and on its forward swing broke the 
contact in the roller-switch and the current in the magnet, thus allowing the stimu- 
lator to fall 3 mm. to the skin. On the return swing of the pendulum the roller 
contact and current in the magnet were turned on and the magnet lifted the stimu- 
lator from the skin. 


Fic. 1. SHOWING APPARATUS USED IN CUTANEOUS TEMPERATURE-STIMULATION 


(1) ‘Hot’ junction of skin-temperature thermocouple; (2) Stimulator; (3) Mag- 
net for dropping stimulator and lifting it away from the skin; (4) Screw- 
wheel for moving stimulator-stage; (5) Thermostat for ‘cold’ junction of skin- 
temperature thermocouple; (6) Pendulum for controlling duration of stimulus; 
(7) Mechanism for controlling duration of stimulus and interval between stimula- 
tions (not used in this experiment) ; (8) Galvanometer for skin-temperature thermo- 
couple measurements; (9) Experimenter’s key for releasing timing pendulum; (10) 
Rheostat for controlling temperature of stimulator. 


Since the areas explored were upon the forehead, O reclined upon a bed with 
his head in a plaster and leather headrest in which it could be held quite immovable 
during the course of the experiment. 


Observers. Fifteen Os, including 10 undergraduate students of psychology, 1 
graduate student, 2 research assistants, and the 2 authors, served in the study. With 
the exception of the authors, none had previously served in cutaneous work. Conse- 
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quently the untrained Os were given preliminary series of stimulations to familiarize 
them with the different cutaneous experiences. The preliminary series of stimula- 
tions were given upon the forehead but not within the area of skin to be used in 
the main experiments in which 1 to 9 areas were explored on each O. 


Procedure. At the beginning of each of the main experiments a small ink-dot 
was placed upon the forehead to serve as a point of reference for the upper left 
corner of the area to be explored. This was the only necessary marking done upon 
the skin, as each point within the area could be located by moving the stimulator 
so many diameters to the right or below the reference point. 

The Os were instructed to report the quality of the sensation elicited, imme- 
diately at the end of each stimulation, by raising the fingers of one hand. One finger 
indicated a sensation of pressure, 2 fingers meant a sensation of ‘warmth and 3 fingers 
indicated heat; 4 fingers were to be raised for cold and 5 fingers for pain, but these 
sensations were not reported. 

Record sheets were prepared in advance representing the areas of skin explored. 
Each spot stimulated had a corresponding position on the record sheet.* The first 
stimulation was given to a spot just to the right of the reference ink-dot. The re- 
port to this stimulation was recorded and the stimulator moved down 1.1 mm. to 
the spot below, Spot 2 of Column 1, and the second stimulation was given. Then 
the first spot was restimulated, following which the stimulator was applied to spots 
3, 2, 4, 3, 5, 4, 6, 5, 7, 6, and 7, all in Column 1. Thus each spot in the column 
was stimulated twice with 2 intervening stimulations to adjacent spots. Then Column 
2, the first column to the right of the reference dot was stimulated, beginning at 
Spot 7 and proceeding up to Spot 1. The first, third and fifth columns were stimu- 
lated from Spot 1 down to Spot 7 and the second and fourth columns were explored 
from Spot 7 up to Spot 1. Every spot was stimulated twice to provide an indication 
of correspondence between the responses and to show any difference in sensitivity 
to the first and second stimulations. 

Thirty-eight of the areas contained 35 spots each in 5 columns of 7 spots each. 
Each of the other 26 areas contained 30 spots in 5 columns. 

After an area was explored, stimulating every spot twice, with one stimulus- 
pressure, a rest-interval of 5 min. was given before reéxploring with a stimulus of 
another pressure. The stimulus-pressures used were 1, 2, 4 and 6 grm. The order 
of using the pressures was unknown to O and the same order was never used twice 
in succession with the same O. Thus an area may have been explored first with a 
stimulus of 4 grm. pressure, then reéxplored with the stimulus at 1 grm., then with 
the stimulus at 6 grm. and finally with the stimulus at 2 grm. pressure. 

Each stimulation lasted 2 sec. and the interval between stimulations was 8 sec. 
with the exception of the first 2 and last 2 stimulations in each column which were 
16 sec. apart to allow 26 or 28 sec. between successive stimulations of identical spots. 
In their work on successive stimulation of cold spots, Drury and Dallenbach found 
that ‘the longer time intervals (1-20 min.) are to be preferred (to intervals of 


* ‘Spot’ refers to the small area of skin, 1.1 mm. in diam., which was covered 
and stimulated by one application of the stimulator. An area of 30 spots is simply 
an area within which 30 different locations may be stimulated. A ‘warm spot’ 
is a spot at which a warm sensation was elicited and in our usage has no relation 
to specialization of underlying sense organs. 
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5-20 sec.) when a high degree of correspondence between successive stimulations 
is desirable’ though the difference in favor of the longer interval was quite small. 
It is a question, of course, whether their results obtained for cold-sensations hold 
also for warmth. 

For the whole series of experiments the mean stimulus-temperature was 43.1°, 
with S.D. of 0.29°. This temperature was used because it is approximately the 
optimal point in regard to the arousal of warm sensations and the critical tempera- 
ture of heat.’ The effect of varying stimulus-pressure on both warm and heat sen- 
sations may be found. 

The work was done between January and March, 1931, in an experimental room 
in which a fairly constant air temperature could be maintained with adequate venti- 
lation though without air currents blowing over the O’s head. The mean room 
temperature was 22.13°, with S.D. of 0.7°. 


Results. At any one stimulus-pressure there was great variability in the 
percentage of spots within an area giving temperature reports. There were 
consistent differences between different Os, some giving many more reports 
per area than others. 

TABLE I 
RESULTS FROM A TRAINED O, SHOWING FOR EVERY STIMULUS- 
PRESSURE THE PERCENTAGE OF STIMULATIONS AROUSING 
TEMPERATURE SENSATIONS 


Stimulus % reports of Total tempera- 


Trial 
pressure warmth heat ture reports 


1 grm. 1st il 11 
2nd 9 

2 grm. 1st 
2nd 

4 grm. 1st 
2nd 


6 grm. 1st 
2nd 


A high positive correlation was found between the sensitivity of areas 
to first and second stimulations at all stimulus pressures. The correlations 
were 0.94, 0.95, 0.96 and 0.94 between the total temperature reports to 
first and second stimulations at the stimulus-pressures of 1, 2, 4 and 6 grm., 


*M. B. Drury and K. M. Dallenbach, The responses of cold spots under suc- 
cessive stimulation, this JOURNAL, 43, 1931, 496. 

® Heiser, Joc. cit., 43. At 43° 33.73% of the stimulated spots gave warmth and 
10.91% gave heat. Cf. also E. Lowenstein and K. M. Dallenbach, The critical tem- 
peratures for heat and for burning heat, this JouRNAL, 42, 1930, 425 ff. 
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respectively. The correlations for warmth and heat reports separately were 
also similarly high (see Table V). 

As measured by Dallenbach’s “absolute” method the correspondence 
between the sensations of individual spots was fairly high.* At the stimulus- 
pressure of 1 grm. the correspondence between reports to first and second 
stimulations ranged from 37% to 100% with the mean at 76%. This 
measure compares favorably with those obtained by Dallenbach, between 
73% and 87%, with three trained Os. 


Fic. 2. MAPS OF REPORTS IN 16 AREAS ON 2 TRAINED Os 


Each map is proportional in shape to the area of skin represented. The tem- 

perature-reports are shown according to kind and location within the area. The 

triangular and square symbols represent warmth and heat respectively. The blank 

portions of the areas gave only touch or pressure reports. Above each group of 8 

maps are the initials of the O and area number and above each pair of maps the 

stimulus-pressure is given. Maps 1 and 2 show the reports of the area to first and 
second stimulations respectively.’ 


The temperature reports of a sample area are shown in Table I, below. 
The area contained 35 spots. The reports are shown (in Table I and all 
following Tables) in terms of percentages of the total spots stimulated 


*K. M. Dallenbach, The temperature spots and end organs, this JOURNAL, 39. 
1927, 421. Correspondence is measured by taking the percentage of total spots 
stimulated which give the same reports to each of 2 stimulations. 

* The complete tables and photographs of reports in all 64 areas are on file with 
the senior author. 
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within the area. For example, at 1 grm. pressure 4 or 11% of the stimu- 
lated spots reported warmth to the first stimulation, while 3 or 9% gave 
warmth to the second stimulation. 

Fig. 2 shows a group of maps of the reports of 16 different areas. 

(1) Influence of an increase in stimulus pressure upon temperature sen- 
sations. Since each of the 64 areas was explored with 4 different stimulus- 
pressures, 192 comparisons may be made between the sensations at one 
pressure and a pressure one step (1 or 2 grm.) higher.* Table II shows 
these comparisons of warmth, heat, and total temperature-reports. The re- 
sults given in Table II are based upon the reports to first stimulations only 
as the reports to second stimulations are not indicative of the true sensi- 
tivity of the skin because of the fatigue or adaptation between the first and 


TABLE II 


RetaTION BeTweeNn AN INCREASE IN STIMULUS-PRESSURE AND TEMPERATURE REPORTS 
(192 comparisons) 
Warmth Heat Total 


Lower Higher Lower Higher Lower Higher 
pressure pressure pressure _ pressure pressure _ pressure 


31.33 33-45 10.05 10.13 41.4 43-65 
$.D 22.93 23.90 12.82 13.06 26.6 28.03 


Correlation 0.'76 0.80 0.82 
Difference 2.34 0.08 2.25 
1.88 0.59 2.14 
Critical ratio 1.13 0.14 1.05 

* The formula [o av. 12+0 av. 2?—2(¢ av. 1) (o av. 2) (7 1,2)]!/2 is used in Tables II to VI 
in finding the S.D.airr.. The product-moment method of correlation is used throughout. 


second stimulations of a particular spot. The reports to second stimulations 
are treated below. The increase in stimulus-pressure causes a fairly reliable 
increase in the percentage of spots reporting warmth but there is too much 
variability in the data on heat to warrant any conclusions regarding it. 

(2) Temperature-sensations at the different stimulus pressures. Table 
III shows the mean temperature-reports at the different stimulus-pressures. 
These results are computed from reports to first stimulations. It is clear 
that the number of temperature-reports increased as the stimulus-pressure 
increased. The only reliable differences between the mean temperature re- 
ports occurred, however, between stimulus-pressures which were 2 or more 
steps apart, that is, between pressures of 1 and 4 grm., or 1 and 6 grm., or 
2 and 6 grm. Table IV shows the reliability of the differences between the 
mean temperature reports given in Table III. 


* There are 64 comparisons of the sensations or reports to 1 and 2 grm., 64 
comparisons of reports to 2 and 4 grm., and 64 comparisons at 4 and 6 grm. 
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(3) The difference between temperature reports to the first and second 
stimulations at each of the different stimulus- pressures. Table V shows the 
difference in the temperature-reports to the first and second explorations 
of the 64 areas at each stimulus-pressure. The reports of warmth and heat 


TABLE III 
Mean AT DirreRENT STIMULUS-PRESSURES 
(64 areas) 
Stimulus-pressures (in grm.) 


Reports 
2 

Warmth Mean 31.64 

S.D. 23.30 


Heat Mean : 9.92 
S.D. 13.5 


Total Mean 41.1 
26.77 


were more numerous to the first stimulations at each of the different stimu- 
lus-pressures. The differences are quite reliable with the exception of 
warmth-reports at 4 and 6 grm. Although this decrease in sensitivity to the 
second stimulations has generally been interpreted as demonstrating the 


TABLE IV 
or Dirrerences BerweeEN Mean Given IN TABLE III 
Stimulus-pressure (in grm.) 

Reports 

1&2 1&4 
Warmth 

Correlation -64 80 
Difference 3.82 
S.D.aire. -43 -79 
Crit. ratio 13 


Heat 
Correlation .60 72 
Difference 47 55 
S.D.aire. 45 -17 
Crit. ratio 32 -47 


Total 
Correlation 72 84 
Difference 35 3.61 6.74 5.39 3. 
S.D.aite. -43 1.83 2.75 I. 1.75 a 
Crit. ratio 1.97 2.45 3.08 ths 


phenomenon of adaptation, fatigue or “tuning” of the temperature re- 
ceptors, it is quite possible that other factors are operating. Our stimulus 


combined pressure with the delivery of heat to the skin. Such stimulation 
may change the conductivity of the skin for heat flow to the receptors. 


4 6 

33-2 35-78 

22.89 25.00 

9.84 10.63 

12.62 13.04 

43-36 46.49 

26. 46 29.12 

-'79 84 
-24 .08 “79 
-93 1.14 1.08 -QI 
-O7 -66 87 
94 

13 

25 
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(4) Comparison of temperature-reports in the first and fourth quarters of areas. 
The first quarter of an area refers to the first fourth of the spots that were stimu- 
lated within the area. In areas of 35 spots, for example, the first quarter includes 
the first 9 spots stimulated, and the fourth quarter includes the last 9 spots. 

In the study of stimulus-temperatures, the senior author found fairly reliable 
differences between the temperature-reports in the first and fourth quarters of his 
areas and the direction of the difference was related to the stimulus-temperature 
used.° 

Table VI gives the comparisons of the reports in the first and fourth quarters 
of all areas at all stimulus-pressures. The reports are given as percentages of 1% 


TABLE V 
MEAN TEMPERATURE-REPORTS TO FIRST AND SECOND STIMULATIONS AT DIFFERENT 
Stimulus-pressure 
Reports 
: I grm. 2 grm. 4 grm. 6 grm. 
I:t 2nd Ist 2nd Ist 2nd Ist 2nd 

Warmth 

Mean 29.38 24.92 31.33 28.05 $3.23 32.22 35.78 33.91 

Correlation 95 .80 -94 

Difference 4.46 3.25 1.09 1.87 

S.D.aitt. QI 1.34 1.80 1.06 

Crit. ratio 4.90 2.45 61 1.76 
Heat 

Mean 10.39 7.89 9.92 7.11 9.84 7.27 10.63 7.89 

Correlation .89 .87 .89 93 

Difference 2.50 2.81 2.57 2.74 

S.D.aitt. 70 83 .67 

Crit. ratio 3.57 3-39 3.47 4-09 
Total 

Mean 39-75 32.34 41.10 35.16 43.36 37.81 47.49 41.72 

Correlation OF .96 -94 

Difference 7.41 5.94 5.55 4-77 

1.08 1.07 1.24 

Crit. ratio 6.86 5.55 5.90 3.85 


area. There is a reliable difference between the reports of the first and fourth quarters 
of the areas explored but this difference is not in the same direction for both warmth- 
and heat-sensations. The warmth-sensations are more numerous in the first quarters 
while the heat-sensations are more numerous in the fourth quarters. It appears that 
some process is active during the course of stimulation which lowers the threshold 
for heat-sensation or raises the threshold for warmth. 

The reports to the stimulus of 2 grm. are directly comparable to the reports of 
the first and fourth quarters of areas at the stimulus-temperature of 43° shown in 
the previous study.” In both studies the warmth-reports were more numerous in 
the first quarters of the areas and the heat reports were more numerous in the fourth 


* F. Heiser, op. cit., 49-53. 
* F. Heiser, op. cit. Table XIII, 52. 
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TABLE VI 


Mean TEMPERATURE-REPORTS IN THE First AND FourtH Quarters oF ALL ArgA8s AT Every 


Stimulus-pressure 


Reports 
I grm. 2 grm. 4 grm. 6 grm. 


Ist 4th Ist 4th Ist Ist 4th 
Warmth 
Mean 31.64 24.75 32.53 27.14 38.05 2 41.29 20.57 
Difference 
Crit. ratio 


Heat 
S.D.aire. 
Crit. ratio 


Total 
Mean 
Correlation 
Difference 
S.D.aitt. 
Crit. ratio 


quarters. This agreement between the comparable results of both studies affords 
fairly reliable evidence for the assumption that during the exploration of an area 
there are certain changes occurring either in the temperature-receptors or in sur- 
rounding local conditions which cause the fourth quarters of the areas to give 
many more heat-reports than they would have given if the same spots had been 
stimulated earlier in the exploration of the area. There is the phenomenon, then, 
of heat-sensations given at spots which would probably have given warmth-sensations 
were it not for the effects of the preceding 9 or 10 min. of stimulation in the area. 


SUMMARY 

(1) Sixty-four areas of skin on the foreheads of 15 Os were explored 
for temperature-sensations. Stimulus-pressures of 1, 2, 4, and 6 grm. were 
used. Other factors of stimulation such as temperature, duration, size, in- 
terval between stimuli and between restimulation of identical spots, room- 
temperature, and general condition of the Os, were held constant so far as 
possible. 

(2) Different areas varied greatly in the number of sensations of tem- 
perature elicited within them. 

(3) The procedure was such as to give each spot 2 applications of the 
same stimulus at an interval of 26 or 28 sec. The correspondence between 
the reports of single spots was high, averaging about 75%. 


39-92 33-83 39.41 37-03 45.20 38.20 49.80 39.53 
53 -49 
6.09 2.38 7.00 10.27 
2.54 3.19 2.99 3.02 
2.40 -75 2.34 3.40 
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(4) The correlation between the reports from whole areas to the first 
and second stimulations was high, showing great consistency in the differ- 
ences between the sensitivity of different areas. 

(5) The number of temperature-sensations elicited within an area in- 
creased with an increase in stimulus-pressure. The increases in pressure from 
1 to 2 grm., from 2 to 4 grm., and from 4 to 6 grm. resulted in increases 
in temperature-reports, though the increases were neither large nor reliable. 
The differences in the temperature reports to stimulus-pressures of 1 and 
4 grm., 1 and 6 grm., and 2 and 6 grm. were relatively large and quite 
reliable. 

(6) The number of heat-sensations elicited within an area was approxi- 
mately the same at each stimulus-pressure. 

(7) The number of temperature-reports to the first stimulations was 
reliably greater than the number to the second stimulations at all stimulus- 
pressures. 

(8) At each of the stimulus-pressures the number of warmth reports 
was greater in the first than in the fourth quarters of the areas while the 
heat-reports were more numerous in the fourth than in the first quarters. 


THE RELATION OF EMOTION TO SEX, PRIMOGENITURE, 
AND DISEASE 


By GrorGE M. STRATTON, University of California 


The present report is concerned with the following questions. Does the 
connection between emotion and the incidence of disease, indicated in 
earlier reports by the present writer, hold alike for women and for men? 
Does the relation between emotion and primogeniture described by him 
elsewhere? exist both in women and in men? Among the first-born, does 
the fact of being an only child have the same result for men as for women ? 
Finally, given like external occasions for fear or anger, are men and women 
in general alike in the strength of their emotional responses ? As the method, 
by which the evidence presented here was gathered, is described at length 
in an earlier study,® it will not be necessary to report it here. 


I. EMOTION AND THE INCIDENCE OF DISEASE 


With regard to the first of these questions, as to emotion and the in- 
cidence of disease, the earlier finding was that persons generally who have 
had certain diseases show a somewhat more intense emotional reaction 
than do persons whose histories are free from these diseases. This connection 
between emotion and disease was found to hold for anger more clearly than 
for fear. 

With a larger number of persons than was studied earlier and with men 
and women now considered separately (Table I), there is evidence of a 
connection between emotion and the personal history with respect to 
disease both in women and in men, although this connection is not the 
same in the two sexes. 


*Accepted for publication June 26, 1933. 

*Emotion and the incidence of disease, J. Abn. & Soc. Psychol., 21, 1926, 
19-23; Emotion and the incidence of disease: The influence of the number of dis- 
eases and the age at which they occur, Psychol. Rev., 36, 1929, 242-253. 

? Anger and fear: Their probable relation to each other, to intellectual work, and 
to primogeniture, this JOURNAL, 39, 1927, 125-140. The method briefly described 
was, that each member of a group of students was given a printed description of 19 
situations likely to cause anger, and 6 types of anger response, and was asked to 
report as soon as any of the situations had occurred, what the situation had been 
during the interval and what type of response his reaction had most closely resembled. 
A similar method was followed for fear, with 21 type situations. Records were avail- 
-_ of the disease histories, family histories, mental and physical measurements of 
the Ss. 

* Op. cit., this JOURNAL, 39, 1927, 125-1-40. 
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In the case of fear, a history of disease is of clear significance in women, 
but not in men. The mean fear-response given by women with a history of 
disease is appreciably more intense than that given by the women with no 
such history, the increase of intensity with disease being more than 3 times 
the probable error of the increase. With men, in the case of fear, there is 
no evidence in our table that a history of disease is of any significance. 

In the case of anger, however, there is clear evidence that in both sexes 
there is an emotional effect connected with a history of disease. This in- 
fluence is in the same direction in both the sexes; namely, to make more 
intense the emotional response. The reactions of the women with a history 


TABLE I 
EMOTION AND THE PersONAL History witH Respect To Disease 
Without disease With disease 


No. No. Ree Mean P.E.M . No. Ree Mean P.E.M Diff. P.E.p, Diff. 
Os sponses sponses 
P.E.p. 
Fear 
Women 365 1167 100.73 . 2953 102.80 .32 $7 3.66 
Men 163.. §$% 03.47 3 1133 92.44 .44 1.9 


Anger 
Women 442 1751 98.06 .39 4756 101.69 .22 6 -44 8.19 
5. 


Men 198 927 96.78 .47 2 1793 100.19 .3§ . -59 80 


of disease are higher than those of the women whose history is without 
disease, the difference between the two means being more than 8 times the 
probable error of the difference. For the men the increase in reaction con- 
nected with disease is more than 5 times the probable error of the increase. 
In the case of anger both of men and women the increment of reaction is 
of about the same amount. 

No substantial meaning, probably, is to be attached to the fact that Table 
I reveals no connection between a history of disease and the fear-reactions 
of men. The evidence reported in an earlier paper* indicates that fear and 
anger are correlated with each other positively with respect to their in- 
tensity. Any constitutional change, then, which affects the one of these 
emotions may be expected to affect the other in a like direction. It seems 
improbable, then, that a history of disease is in reality connected with men’s 
anger and is disconnected from their fear. The silence of the table, con- 
sequently, may well mean not that disease is of no significance with regard 
to men’s fear but that the devices of investigation here used have failed 
to disclose the significance. 


* Op. cit., this JouRNAL, 134 ff. 
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II. EMOTION AND PRIMOGENITURE 


With regard to primogeniture, it was earlier reported of men and women 
grouped together that the first-born when compared with those of a later 
order of birth showed an intenser anger but no difference in fear.5 With 
men and women now segregated, and with a much larger number—between 
two and three times the former number—of persons included in the ac- 
count, the first-born men appear less fearful than other men, while the 
first-born women appear more irascible than other women. These differences 
are small, but their relation to their probable errors makes them appear 
significant (Table II). No other significant differences between men and 
women here appear. 

To be the oldest child, then, does not seem to have the same emotional 


TABLE II 
PRIMOGENITURE AND EMOTION 
First born Not first born 


. No.Re- Mean P.E.y No. No. Ree Mean P.E.y Diff. 
sponses Os sponses 
P.E p. 

Fear 
Women 1693 101.88 .379 879 2427 102.45 .362 I.11 
Men 659 91.16 .547 339 1025 93.82 .487 : -732 3.63 


Anger 
Women 2322 101.68 .308 1091 4185 100.17 .238 .389 3.88 
Men 864 99.06 .489 413 1856 99.23 .343 .29 


result in men and in women. In men the only clear effect aisclosed by the 
present method is in the region of fear, the effect being to decrease the 
fear. In women the only effect revealed is in the region of anger; namely, 
to intensify the anger. 

As to the emotional effect of being an ‘only’ child, the earlier finding, 
with men and women unsegregated, was negative: the first-born child 
without brothers or sisters appeared not different in anger or fear from 
the first-born with brothers or sisters.* Nor does any clear effect appear 
from the present evidence with men and women taken separately: the man 
without sibs is not clearly different from other men; nor is the woman, 
from other women (Table III). Such differences as appear in the table 
are small and with relatively large probable errors. 

Yet the negative evidence is slightly less pronounced than in the earlier 
report. There is now a faint suggestion that the first-born, if a girl with 


Ibid., 138 f. 
Ibid., 139 f. 
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brothers and sisters, is inclined to more anger than is the only daughter— 
as though younger brothers and sisters taxed a girl’s resources more than 
they did a boy’s. Younger brothers with their socially-encouraged rebellions 
against petticoat domination perhaps seed the soil more richly for a crop 
of anger in the girl, whereas the on/y daughter can find in the home merely 


TABLE III 
EMOTION AND THE ONLY CHILD 


First born without sibs First born with sibs 


No. No. Ree Mean P.E.\y No. No. Re- Mean P.E.y Dif. PE.p, Diff. 
Os sponses Os sponses 
P.E.p. 


Fear 
Women 101.86 .669 307 1125 101.90 .460 .04 .005 
Men 92.15 1.024 118 429 90.63 .636 1.52 1.26 


Anger 
Women 100.73 .540 342 1592 102.12 .374 1.39 .66 2.12 
Men 100.08 .905 124 615 98.65 .581 1.43 1.08 1.33 


her parents to annoy her. The first-born if a boy with brothers and sisters 
may perhaps be a shade more courageous than the only boy—as though the 
first-born’s high office of big brother, with the expectation of courage which 
it suggests, tended to make him more stalwart in the presence of danger. 


But all these ideas may be no more than pleasant fancies, for the present 
evidence speaks but indistinctly in regard to them. 


III. Sex DIFFERENCES 


To the question whether, in situations apt to call out fear or anger, 
women and men in general differ in the strength of their emotional re- 


TABLE IV 
Tue Intensity or Fear AND ANGER GENERALLY 
Women Men 


No. No.Re- Mean P.E.M No. No. Re’ Mean P.E.M Diff. P.E.p Diff. 
Os sponses Os sponses 
-E.p 


Fear 1363 4120 102.22 .26 512 1684 92.78 .37 9-44 .4§ 20.93 


Anger 1599 6507 100.71 .19 595 2720 99.17 .28 4.58 


sponses, the present study suggests an affirmative answer. In Table IV the 
mean reactions of the women both in fear and anger are seen to have been 
more intense than those of men. The women’s reactions exceed the men’s 
by an amount which, for anger, is more than 4 times its probable error; 
and which, for fear, is more than 20 times its probable error. 
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But though the women’s reactions exceed the men’s both in fear and in 
anger, the women’s excess is very different in fear than in anger. Men and 
women appear to differ in their fear far more than in their anger. In their 
fear the women exceed the men by a relatively large amount, 9.44. In their 
anger, however, the women exceed the men by only 1.54. That the women, 
if they exceed the men in fear, should exceed them in anger also, is in 
keeping with the positive correlation between the intensity of fear and the 
intensity of anger, already mentioned. 

The general outcome just described is in accord and also at variance with 
common belief. The frequent opinion that women are more emotional 
than men is here supported. There is also support for the particular opinion 
that women are more timid than men. The opinion, however, that women 
are less inclined to anger, that women are more placid in situations which 
arouse men to wrath appears quite unsupported. 

If what is here indicated be confirmed, we might seek our explanation 
both in nature and in culture. As for culture, there is held up before the 
male’s eyes from early boyhood, the ideal of fearlessness, with timidity 
rebuked and ridiculed. Anger, however, is permitted him and condoned; 
indeed in many a situation his fellows vehemently demand anger in the 
male. The boy’s young companions, male and female, support this ideal as 
heartily as do his elders. The social ideal for the conduct of girls and 
women, on the other hand, has been quite different, less ready to coun- 
tenance anger in them, while viewing with leniency or approval some show 
of fear. 

These opposite standards for women and men may have been of a double 
effect in the region of the present study. They may have tended to change 
the actual intensity of the emotions, reducing the fear in men and the anger 
in women. But also they may have tended to introduce a systematic error 
by our men and women in observing, scaling, and recording their own 
reactions. The men may have been led to underestimate the intensity of the 
fear they felt, as an unintended act of self-elevation; while the women, 
from a like motive, may have underestimated their own anger. 

The appeal to cultural forces does not, however, exclude the appeal also 
to natural forces. Indeed it seems probable, from our present evidence, that 
men and women are by nature unlike in their emotional constitution. For 
were they of the same psychophysical constitution with respect to fear and 
anger, the double cultural standard described above would have tended to 
reduce women’s anger and men’s fear, with the net result that women’s 
average responses would be lower than men’s for anger, and higher for 
fear. But the actual findings are that women’s reactions are higher than the 
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men’s for both fear and anger. It seems probable that the cultural situation, 
then, has worked upon a native difference in constitution whereby the 
thresholds of fear and of anger are lower for women than for men, and has 
modified this difference only to the extent that the difference has been 
increased for fear and diminished for anger, the general direction of the 
difference, however, remaining unchanged. 

As to the meaning of this fundamental difference between men and 
women, if its existence should be verified, psychologists will at present of 
course disagree. By those who see in emotion chiefly weakness and break- 
down, a sign chiefly that the individual is inadequate to his situation and 
becomes by his emotions still less adequate, the present findings will be 
entered on the debit side of women’s account. Woman’s lower threshold 
for fear and anger these would incline to count as a part of her weakness, 
along with her inferior muscular strength. Those other psychologists who 
see in emotion a means generally to be more nearly adequate to one’s situa- 
tion, usually an addition to one’s equipment to meet situations, rather than 
to fail to meet them—a view which the present writer shares'—the differ- 
ence in emotional threshold between men and women would be quite in 
keeping with her elements of strength; with, for example, her greater 
power to resist disease, her greater constitutional vigor. The sthenic emo- 
tions, as the papers just cited have attempted to show, are connected with 
the invigorating not only of our muscular system, as Cannon has made 
clear, but also of our powers of thought, of impulse, and of desire. The 
sthenic emotions, such as excitement, make available at the instant a larger 
array of pertinent ideas and organize these around the central desire now 
needing their service. Not only are our voluntary muscles fortified, but our 
thoughts, feelings, and impulses are selected, accelerated, intensified, and 
integrated by sthenic emotion, with the result that the individual can the 
better meet the emergency. The positive correlation between fear and anger, 
already mentioned more than once, suggests that these two emotions are 
largely of a common quality and function, and that the sthenic character of 
anger is shared in some degree by fear. It seems quite possible, then, that 
the lower average thresholds for fear and anger in women are normally 
matters not of weakness, but of strength; they are part of an endowment, 
modified by social standards, for a fuller meeting of important biological 
and cultural needs. 

* An experience during danger, and the wider functions of emotion, Problems of 


Personality; Studies in Honor of Dr. Morton Prince, 1925, 47-62; The function of 
emotion as shown particularly in excitement, Psychol. Rev. 35, 1928, 351-366. 
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HIGHER ORDER CONDITIONING WITH CONSTANT 
MOTIVATION 


By GLEN FINCH and ELMER CULLER, University of Illinois 


Pavlov, citing the experimental data of Foursikov, declares that con- 
ditioned reflexes cannot be established beyond the third order. ‘It was,’’ he 
says, ‘found impossible in the case of alimentary reflexes to press the sec- 
ondary stimulus into our service to help us in the establishment of a new 
conditioned stimulus of the third order. Conditioned reflexes of the third 
order can however be obtained with the help of the second order of con- 
ditioned reflexes in defence reactions such as that against stimulation of the 
skin by a strong electric current. But even in this case we cannot proceed 
further than a conditioned reflex of the third order.” 

The question arises, whether this failure to establish conditioned re- 
sponses beyond the third order may be due to failure to maintain adequate 
“motivation” in the animal rather than to any inherent difficulty of the prob- 
lem itself. Consider the experiment of Foursikov: Stimulus A (electric 
stimulus to the skin over the front paw) is the primary or unconditioned 
stimulus which evokes a defence reaction in the dog; stimuli B (mechanical 
irritation of the skin over the hind paw), C (sound of bubbling water) , and 
D (760-cycle tone) are indifferent stimuli which evoke no defence response 
in the animal. The stimulus-combination B + A is repeatedly presented to 
the animal until B is converted into a conditioned stimulus of the first 
order. Now the combination C + B is repeatedly presented until C alone 
evokes the defence reaction (C thus becomes a conditioned stimulus of the 
second order) ; in the same way the repetition of D + C converts D into a 
conditioned stimulus of the third order. Repetition of a fifth stimulus E with 
D does not result in the establishment of E as a conditioned stimulus. The 
establishment of B as a conditioned stimulus depended upon its becoming 
related to the defence response of the animal evoked by stimulus A through 
the repeated presentation of B along with A. In the same way C and D 
were able to evoke the defence reaction only by virtue of their relation- 
ship to A through B. Thus C is one step more remote from A than is B, 


* Accepted for publication August 6, 1934. Communication No. 11 from the 
Alpha Laboratory for Animal Hearing, established and maintained with aid from 
the Research Trustees, American Otological Society. Special aid from the Elizabeth 
Thompson Science Fund is gratefully acknowledged. 

*I. P. Pavlov, Conditioned Reflexes, 1927, 34. 
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and D is one step more remote than is C; it seems reasonable to assume that 
the kinship between A and D is less than that between A and C, which is 
also less than that between A and B. The failure to establish E as a con- 
ditioned stimulus might then very well be attributed to the fact that its 
relationship to A through D, C, and B is too weak for it to become effective 
in educing the response natively elicited by A. Plausibility is loaned to this 
explanation by the fact that Foursikov noted a definite gradient of the 
strength of the responses to the different orders of conditioning; he found 
that the response to B was stronger than that to C, and that the response to 
C was stronger than that to D. 

The present investigation was designed to determine whether condi- 
tioning beyond the third order is possible when the motivation of the 
animal is maintained through the various orders. Our hypothesis, in brief, 
is that failure to condition at higher levels is due to a failure of the incen- 
tives which normally serve to activate the animal’s response. 


Procedure. Two dogs were used in this experiment; one was a male German 
Shepherd (age 18 mo.), the other a male mongrel German Shepherd (age 12 mo.). 

The unconditioned response consists in withdrawal (flexion) of right foreleg 
when shock is applied to paw; conditioned stimulus of the first order is a loud 1000- 
cycle tone (intensity about 70 decibels above the limen) ; of second order, electric 
light; of third order, stream of water on nose; of fourth order, electric bell; and of 
fifth order, electric fan playing on the animal. In addition to these, a general ener- 
gizing stimulus was employed (shock to left thorax,’ administered whenever animal 
fails to flex leg and omitted upon each correct response). The animal was confined in 
a stock in a soundproofed test-room. All stimuli were automatically delivered to the 
animal by electric controls; their duration was timed by means of a synchronous 
motor which operated the contact-apparatus. Every one of the 5 unconditioned stimuli: 
was 2 sec. in duration and each of the electric shock-stimuli about 1/4 sec. 

The conditioned response to the first order stimulus (tone) was first thoroughly 
established in the usual way (i.e. 2-sec. sound immediately followed by shock to paw, 
until animal learned to flex the leg before the grid was charged). Next the second- 
order stimulus (light) was presented concurrently with the first-order; but now the 
shock was applied, not to the forepaw as heretofore, but to the left side of thorax. 
Just as the animal could escape the shock-to-paw by lifting the foot, so now it could 
escape the thoracic shock by lifting the foot and thus breaking the shock-circuit. After 


? The thoracic shock was administered quite automatically, not by a decision of E. 
The animal’s forelegs were fastened each to the end of a short lever with but one 
degree of freedom (up-down). A leather strap, provided with two metal contact-points 
which pressed into the skin, was bound around the thorax. Leads passed from these 
contacts to a mercury-in-glass switch so attached to the right lever that the right leg 
could not be flexed without breaking the mercury-contact and thus opening the 
shock-circuit. In this way a very definite and uniform incentive was provided at all 
levels: punishment upon failure to respond. This incentive did not become, as in 
Foursikov'’s case, increasingly remote from the higher-order stimuli, but persisted 
throughout as a constant energizing agent. 
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the response had been established to the light alone, the third-order stimulus (stream 
of water on nose) was presented together with second-order (followed by thoracic 
shock) until the animal responded to the stream of water alone. The fourth-order 
stimulus (electric bell) was next presented with the third, and the fifth (electric fan 
playing on animal) with the fourth. It should be emphasized that shock-to-paw was 
the only one of all these stimuli that was capable of evoking the flexion-response 
prior to training. 
TABLE I 
Resutts ror Doc I 


Column A, test-period; Column B, stimulus-combination; Column C, ratio of correct 
responses to total trials for test-period, e.g. 24/25 means the animal responded 24 times in 
25 trials. 


| | 
| | | 


Results. Table I presents the material from Dog I. In the second column, 
“S” signifies the 1000-cycle sound stimulus, “L’’ indicates electric light- 
stimulus, ““W”’ indicates the squirt of water on the animal's nose, “B” indi- 
cates electric bell-stimulus, and “‘F’’ represents the electric fan-stimulus. The 
stimulus-pattern ‘SL’ indicates that the tone and light were presented 
simultaneously, “‘LW’”’ that the light and water were presented together, and 
so on. The third column shows the ratio of responses to the number of 
times the given stimulus pattern was presented during one training period. 
Table II presents the data of Dog II. 

Discussion of results. The most obvious difference between our pro- 
cedure in the present experiment and that of Foursikov is the introduction 
of the thoracic shock. It is here that our discussion must center. Two funda- 
mental questions arise. (1) Is the thoracic shock a native or unconditioned 


A | B Cc A | B 

I SL | 21 /25 14 | SL 5 '5 | 25 | WB 1. 5/5 
L | 0/14 + B 17/25 
2 | SL | 25 25 ao | §/§ | 26 WB 10/10 
| L | 5/12 || B 12/25 
3 | SL 25/25 16 | SL | 12/12 27. | WB | 10/10 
L | 10/10 LW 5/25 || | 23/25 
4 | SL 25/25 || « | SL 11/11 || 28 | | 21/25 
| | 10/10 || LW 9/25 29 | 25/25 
5 | | 17/20 | SL 5/5 30 25/25 
6 | 20/25 | LW 9/10 31 B 16/10 
7 | 17/25 || W 7/10 I 11/20 
8 19/25 || 19 LW 5/5 |} 32 25/25 
9 | | 17 ‘25 W 21/25 33 25/25 
10 | 24/25 20 «| LW 4/10 34 25/25 
| 10/10 || | W | 18/25 } 35 | 25/25 
II | 5/5 || at LW | 5/5 || 36 | 25/25 
24/25 || | W | i | 25/25 
12 | 5/5 } 2 | W 23/25 || 38 | | 25/25 

| 19/25 || 23 | W 25/25 | | 
13 5/5 || 24 WB | 
} 
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stimulus to flexion of the right foreleg ? From careful and repeated observa- 
tion of various animals, we find that the thoracic shock when applied to an 
utterly naive dog which has never been in the training situation before, 
evokes a response which includes these elements: quick gasp or yelp; winc- 
ing away from electrodes; sudden sag or slump of hind limbs, particularly 
the homolateral one; strong adduction of tail. One or more of these will 
occur at once, directly followed by whining or barking, biting or gnawing 
at nearby objects, and frequently a general struggle to escape (twisting, 


TABLE II 
SHowrnc Resutts ror Doe II 


ies] 


rr 


jerking, pulling). In this struggle the dog will often try to free both fore- 
legs from the attached levers; but these vigorous flexions are of course 
determined by the general somatic activity and are in no sense a specialized 
response. The exact pattern depends on the force of the shock ; but we have 
yet to see a single case which could be interpreted as a specific or localized 
response of either foreleg to the thoracic shock. We feel warranted there- 
fore in answering this question with an assured negative. (2) But is not the 
thoracic shock, more probably, a conditioned or substitute stimulus? The 
best answer to this is found in a note from our protocols, made over six 
weeks after the two animals, Dogs I and II, had been working with the 
thoracic shock. At this time, Dog I had received, under test-conditions. bw 


| 6 | WB |. 5/5 
17/20 || 15 | | 26 | 
| a | os | WB | 5/5 
| SL | || 16 5/ B | 
4 L 25/25 || 
| 7 oe | sL | 8/8 || 28 | WB | 10/10 
LW | 18/25 B 7/25 
| | 29 WB | 10/10 
25/25 |} 18 SL 20/20 = 
| LW 12/25 
| SL 5/5 | 30 19/25 
| | 3 
5 35/35 19 LW | 10/10 | 31 19/5 
| | Ww 10/10 || 32 15/25 
| 18/25 | satis 
SL 5/5 || 33 
8 } 21/25 | 20 — 34 6/10 
9 | | 11/25 | 3 
10 | | 16/25 | ) 
| 25/25 21 had 24/25 
12 | 11/25 22 L 5/5 3 | 
13 | 5/5 W 21/25 | 3 en | 
| | 14 25 23 LW 5 5 i 39 95/25 : 
14 | | 95/5 W 24/25 || 40 | 
a 24 W 25/25 | 41 | | / 
| 25/25 25 W 25/25 42 | 25/25 
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actual count 193 thoracic shocks, and had brought his responses to all four 
conditioned stimuli (second, third, fourth, fifth) up to 100%. Dog II had 
received 217 thoracic shocks and had reached 100% on second, third, fourth 
orders and 68% on fifth order. At this stage the following test-observations 
were made and recorded: “Neither Dog, I nor II, lift right forepaw upon 
receiving shock on left thorax even though they have by this time received 
it many times. Their reactions to thoracic shock alone are: quick gasp, 
crouching of whole body (hind legs slump), general bodily tremor, occa- 
sional urination and vomiting.” In view of this evidence we feel justified 
in stating that the thoracic shock does not tend to become a conditioned 
or substitute stimulus for withdrawal of the paw. This evidence has been 
fully confirmed on at least 5 other dogs used in a later problem, which have 
been specifically tested on this point many times. In no case have they 
developed any tendency to react to the thoracic shock alone by foot-with- 
drawal. Accordingly we answer this second question also with a definite 
negative. To the question, why did not the thoracic shock become a sub- 
stitute stimulus for flexion, the most obvious answer is, that it always fol- 
lowed the other stimuli and that this temporal position does not favor 
conditioning. 

There is every indication that we might proceed indefinitely to still higher 
orders. Dog I needed only 10 trials for conditioning to the fifth stimulus 
(fan) ; thereafter he reacted 186 times in 195 trials. Dog II likewise after 
10 combinations (B + F) reacted 216 times in 250 trials with the fifth 
stimulus. This proves beyond any doubt that the conditioning is not slow- 
ing down at the higher levels; on the contrary it seems to be speeding up. 
There is every reason to believe that higher order conditioning by this 
method is limited only by the number of available stimuli. 

It should be noted that the primary stimulus (shock to paw) was never 
applied to either animal during the entire higher order conditioning period 
(42 days), and the fifth order conditioning was maintained at maximal 
strength for 175 trials in the one dog and for 125 trials in the other 
without reénforcement of any kind other than the thoracic shock. In view 
of these facts and since it has been demonstrated that the thoracic shock 
never acquired the status of a conditioned stimulus; and since the reactions 
elicited by its application alone (quick gasping intake of breath, crouching 
of whole body, somewhat general bodily tremor) are apparently not con- 
fined to any particular muscle group but are more general in character ; the 
conclusion seems justified that the thoracic shock functions as a general 
motivating or activating stimulus. ; 

In conclusion, we may remark that this material séems to clarify certain 
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alleged discrepancies between the mechanisms of everyday learning and 
those which operate in animal conditioning. Theorists have long been dis- 
turbed by the need for repeated, well-nigh incessant, reénforcement of the 
conditioned response by the original stimulus. This one fact seems sharply 
to differentiate the two phenomena of learning and conditioning. It is clear 
that the growing child builds up a complex super-structure of acquired 
knowledge and skills, adding one substitute stimulus to another in endless 
sequence, with no need for repeated backward reference to some early 
avoidance or acceptance, no constant revival of some positive or negative 
response which stands at the head of the line. A conditioned animal, on 
the contrary, cannot seem to get away by more than one or two steps from 
the unconditioned stimulus which initiated the series. In consequence, there 
is something undeniably meager and tenuous about ordinary conditioned 
responses; they lack range, stability, and depth. 

We feel that the simple experiment herein described has provided a 
satisfying explanation of this difficulty. Consider a simple, schematic case. 

(A) Contact with candle-flame— withdrawal: original unconditioned. 

(B) Look out! (spoken): first order conditioned. 

(C) Look out! (printed): second order conditioned. 

(D) Wet paint: third order conditioned. 

(E) Achtung! fourth order conditioned. 

(F) Sterile surgical field: fifth order conditioned. 
The process continues step by step: A + B eventuates in a negative response 
to the warning cry, “Look out;” B + C gives the printed words “Look 
out” similar negative value; C + D keeps the child from sitting on wet 
paint; D + E gives negative significance to the German warning, Achtung! 
E + F finally makes the child careful of a sterile field. It is clear that the 
painful heat of the candle-flame years ago has nothing to do with this later 
continuance of the negative responses. We do not avoid wet paint because 
we fear being burned by it. The factors which serve to keep these responses 
alive are directly analogous to the thoracic shock in the dog; such things as 
parental stimulation, the code among playmates, emulation and rivalry, the 
rewards and penalties imposed by social discipline—all the many incentives 
commonly used to promote learning in children. The person whose hand 
carelessly violates a surgical field has future avoidance just as thoroughly 
reénforced by social devices as though his fingers were burned again. If 
the process of learning in the human had to draw its whole sustenance from 
the primitive response to pain or to food, it would fade out precisely as 
conditioning does in the dog when we proceed too far from the source of 
drive or energy. As soon as activation becomes subliminal, the response fails 
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in human as in dog. Though the child be exposed in turn to countless sub- 
stitute stimuli as it grows and learns, the incentives which society maintains. 
are the really significant factors. It is these incentives which, like the 
thoracic shock, enable learning to continue for years. In our procedure the 
only critical place is the transfer from direct shock-to-paw to the more 
indirect thoracic shock. Some animals require time to get over this gap; but 
the gap once bridged, everything proceeds routinely thereafter. Likewise 
we see children who have difficulty in passing from the immediate incen- 
tives of pain or food to the less obvious incentives of social approval or 
rejection. 
CONCLUSIONS 

(1) Motor conditioning (flexion of paw) has been carried as far as the 
fifth order when animal is adequately energized. There is every reason to 
infer that the process could be carried on to any desired level. 

(2) A shock to the left thorax provides the incentive or motivation 
needed to keep the animal responding. This activating shock is not an un- 
conditioned stimulus, nor does it become a conditioned stimulus, for the 


motor response. 
(3) The flexion response can, under these conditions, be maintained for 
long periods of time (at least for six weeks) without a single reénforcement 


by the primary stimulus (shock-to-paw). 
(4) The thoracic shock serves much the same purpose in the dog as do 
ordinary social incentives in everyday human learning. 
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RETENTION AND THE INTERPOLATED TASK 


By ELEANOR J. GIBSON and JAMES J. GIBSON, Smith College 


The similarity problem in retroactive inhibition arises from the fact 
that the integrity of retention of memorized material is a function of the 
similarity between the learning and the interpolated activity. According 
to the Skaggs-Robinson theory,’ the function is of the following nature. 
The curve of retention starts at a high level with maximum similarity, 
which Robinson took to mean that the interpolated task is identical with, 
or a continuation of, the original learning. The curve falls as the similar- 
ity of interpolated material is ‘reduced from identity” until retention 
reaches a minimum at the stage which, presumably, other investigators have 
called a “similar” interpolation. The curve then rises until, at the stage 
of dissimilar or rest interpolation, retention is at the level usually con- 
sidered normal. 

The latter portion of this curve embodies the type of results usually 
obtained in experiments on the similarity problem. The first part, showing 
decreasing retention with decreasing similarity, has been verified by Rob- 
inson? and Dreis* with two experiments wherein the interpolations con- 
sisted of varying amounts of rehearsal to which were added comple- 
mentary amounts of new memorization. The greater the proportion of 
rehearsal, the greater was the similarity of the interpolated activity to the 
original learning. These experiments, along with some others,* arose from 
Robinson’s tentative assumption that improvement through practice and 
the disintegrating effect of interpolation are related phenomena; in other 
words, that practice-effect passes over into “interpolation-effect” without 
break. 

It should be noted that, in this attack on the similarity problem, the 
interpolated activity is not a single task, as it can be only if it is separate 
and distinct from the original learning task. In other words, the inter- 


*Accepted for publication September 30, 1933. 

1See E. S. Robinson, The ‘similarity’ factor in retroaction, this JOURNAL, 39, 
1927, 297-312. For Skagg’s earlier formulation, see E. B. Skaggs, Further studies 
in retroactive inhibition, Psychol. Monog., 34, 1925, (no. 161), 1-60. 

2 E. S. Robinson, op. cit. 

®T. A. Dreis, Two studies in retroaction, J. Gen. Psychol., 8, 1933, 157-172. 

*L. Harden, A quantitative study of the similarity factor in retroactive inhibi- 
tion, J. Gen. Psychol., 2, 1929, 421-432; and N. Y. Cheng, Retroactive effect 
and degree of similarity, J. Exper. Psychol., 12, 1929, 444-449. 
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polations of Robinson and Dreis were not activities having an effect 
(either facilitatory or inhibitory) on the integrity of retention of the 
primary learning. They were instead continuations of the primary learning 
in varying amounts, combined with new learning. Likewise, the retention 
which was measured in these experiments was not retention of a primary 
learning, but of that p/vs some continuation of it. 

The position can be taken, of course, that the retroaction problem 
need not be defined in terms of discrete primary and secondary tasks. 
The interpolated activity does not have to be a separate and unique task, 
the argument might run, since it is precisely the factor of indistinctness 
and confusion between tasks which is most likely to be the explanation 
of retroactive inhibition. This hypothetical argument, however, begs the 
question in favor of a radical form of the “transfer’’ theory of retro- 
action. There is as yet no proof that it is the single and complete ex- 
planation of the phenomenon. 

The theoretical approach of the experiment to be described differs 
from that expressed by the Skaggs-Robinson function in that retroaction is 
thought of as one of the problems of the interrelations of tasks—that 
problem dealing with the effect of a second task on the tested retention 
of a first. This emphasis on task-characteristics carries with it its own mode 
of dealing with the similarity factor in retroaction. Two tasks are desig- 
nated as similar with reference to definite features which the two have 
in common. Such features would not be independent elements but aspects 
by means of which two tasks could be compared. There are undoubtedly 
many such which could be used as a basis of comparison, but certain 
features of a task will stand out as being more important than others 
for a genuine description of it and consequently for a significant state- 
ment of similarity. The similarity of two tasks, then, will be expressed 
in terms of the significant features which the two tasks have in common. 

The two most obvious features of a task are the operation which the 
subject is instructed to perform and the material with which he must 
perform it. The term operation will be used to mean that aspect of a 
task best indicated by the word Aufgabe, and the term material will be used 
to indicate what could be called the perceptual data. These two features 
are not distinct components. They are at least partly interdependent, since 
a change in the material of a task would be accompanied by some change 
in the operation, and vice versa. For example, the operation in memoriz- 
ing nonsense syllables is not the same as in memorizing nonsense forms, 
although both are ‘memorial’ in nature. 
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This distinction is not new. There have been related ones ranging 
from the distinction between act and content to Tolman’s characterization 
of behavior as goal-seeking and as involving ‘“behavior-supports.’’> Rob- 
inson himself, in an earlier experiment, distinguished between the “proc- 
ess’ and the “‘content’”’ of a task and found that ‘‘the degree of retroactive 
inhibition is a function of similarity of process as well as similarity of 
content.’’® He further demonstrated that another feature, which he called 
“form of presentation,” was important for retroactive inhibition. His 
data, however, did not show that these features were independently capa- 
ble of causing retroaction. As a consequence, perhaps, he did not follow 
up this line of thought in his subsequent research. With the exception of 
this experiment of Robinson’s, all researches on the similarity factor have 
worked with similarity of material alone. When variations in the operation 
of the interpolated task have been included in an experiment, this factor has 
not been specified nor has its effect been isolated and measured. Little 
is known, then, about the influence of operational or functional similarity 
on retroaction. 

THE EXPERIMENT 

In the experiment to be described, our problem was to decide upon a 
set of interpolated tasks which would enable us to isolate and compare the 
decrements in retention separately caused by similar operation and by sim- 
ilar material. The relative importance of the two factors for retroaction 
could thus be determined. Specifically, we wished to compare degrees of 
retention of the primary learning in the following cases: (1) when the 
secondary task is like the primary task in both operation and material ; 
(2) when it is like in operation but different in material; (3) when it is 
different in operation but like in material; (4) when it is different in both 
operation and material. 

In order to make the above comparisons it was necessary to select a primary 
learning task and four kinds of interpolated tasks fulfilling the above requirements. 
On the basis of a preliminary experiment, learning a list of paired consonants was 
chosen for the primary task. The interpolated tasks were (1) learning another list 
of paired consonants, (2) learning a list of paired digits, (3) cancelling a specified 
pair of consonants whenever it appeared in a sheet of pied type, and (4) can- 
celling a pair of digits in the same manner. A fifth interpolated task, of the sort 


generally employed as a control or ‘rest’ condition, was also included. It consisted 
of looking at pictures (moving-picture ‘stills’) and it was believed to differ from 


SE. C. Tolman, Purposive Behavior in Animals and Men, 1932, 10 f. 
*E. S. Robinson, Some factors determining the degree of retroactive inhibition, 
Psychel. Monog., 28, 1920, (no. 128), 28. 
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the primary task even more than did cancelling digits—in fact it was designed to 
be as different a task as possible. Among other features, it lacked the motivational 
or ‘work’ characteristics of the other four tasks. 

For the sake of simplicity, we shall call the tasks, in order, Learning Letters, 
Learning Numbers, Cancelling Letters, Cancelling Numbers, and Pictures. The 
following schema designates by capital letters the arrangement of tasks in the five 
interpolated conditions. There were 5 groups of Ss, one group corresponding to 
each condition. 


Interpolated Primary Secondary 
Condition Learning Task 
(Group) 

LL 
LL 
EL 
EL 


Experimental materials. For primary learning, all groups studied a list of 10 
pairs of consonants. No pairs were included which made familiar abbreviations 
(such as PM); no pair consisted of consecutive letters of the alphabet; and nearly 
all the consonants of the alphabet were used in one list. For the secondary task, 
Group I learned another list of consonants made up like the one just described, 
Group II learned a list of 10 pairs of digits. No digit appeared with disproportionate 
frequency, nor did consecutive pairs contain a digit more than once. Group III had 
to read through a sheet of pied consonants striking out the combination KS when- 
ever it appeared. The combination occurred about three times in every two lines. 
Group IV cancelled a digit combination in the same manner. The pictures secured 
for Group V were photographs (8 x 11 in.) of dramatic situations obtained from 
a motion picture distributor. 

Procedure. Five laboratory sections of a large course in psychology served as the 
5 groups of Ss. They averaged about 26 Ss each. In view of the absence of any 
selective factor in the assigning of students to sections. the groups were probably 
as nearly equal in ability as any that could be found. The experiment was admin- 
istered in the manner of a group mental test with the reading of definite instruc- 
tions by the E and emphasis on careful adherence to them. The material for each 
group was bound in pamphlet form and passed out to the Ss. The first sheet con- 
tained a warning not to open, the second sheet had on it the list for primary learning, 
the third was blank, the fourth contained the material for the interpolated task, the 
fifth had a column of 10 short lines for the written recall of the primary list, and 
for Groups I and II the sixth had another set of lines for the recall of the inter- 
polated list. The pictures for Group V could not be incorporated in the booklets, 
so they were placed face down on the Ss’ tables before the experiment began. 

The experiment was run off in the same way for all groups, apart from the 
differences in the interpolated activity. Two minutes were allowed for the study of 
the primary list with a view to reproducing it, in correct order, later. Ss then turned 
to the blank page for 30 sec., during which they were given instructions for the 
interpolated task. Three minutes were allotted to the interpolated task; then the Ss 
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turned to the fifth sheet and, after brief instructions, wrote as many pairs of con- 
sonants from the first list as they remembered during 114 min. Finally, for Groups 
I and II, the Ss turned to the sixth page and reproduced the secondary list. The 
time-intervals allowed for primary learning, for interpolated task, and for recall, 
were determined after preliminary experimentation. 

Scoring. The following system was used in scoring the recalls written by the Ss. 
One credit was given if a consonant-pair was reproduced correctly in the same posi- 
tion which it occupied in the primary list, or if it was reproduced correctly in its 
relatively correct position (i.e. relative to the pair of consonants which preceded it 
on the list). One-half credit was given if a pair was correctly reproduced in a posi- 
tion one place removed from its correct position (relative or absolute). One-half 
credit was given if one-half a pair was reproduced in its correct position. No other 
recall received credit. 

TABLE I 
SumMary oF Resutts 
Group 


I II Ill V 
LL-LL LL-LN LL-CL LL-P 


No. Ss 27 2 28 
Range o-9 0.5- 4-10 
Av. 3.7 6. 8.6 
P Bev. + .28 + .36 + 


Results. Table I is a summary of the results, showing the number of 
Ss in each group, the range of the individual recall scores in each group, 
the average number of consonant-pairs recalled, and the probable errors 
of the averages. As one would expect, Condition I, learning a second list 
of consonants, results in poorer retention than any of the other interpo- 
lated conditions. Conditions II and III show about the same average num- 
ber of pairs recalled. The loss resulting from either common operation 
alone, or common material alone, seems to be about the same, 7.e. simi- 
larity of operation and similarity of material are apparently of about equal 
importance in determining decrements of retention. 

In Condition IV (LL-CN), where neither operation nor material is like 
that in the first task, recall is better than it is in the two conditions in 
which one of these features is similar. This improvement is manifest in 
both the average recall and the range of the individual scores. Condi- 
tion V (P), where the interpolated task was simply looking at pictures, 
gives the best recall of all 5 conditions. Both the average recall and 
the range of the individual scores show that there is an improvement even 
over LL-CN, where neither operation nor material were common to the 
first and second tasks. 

Fig. 1 shows graphically the different percentages of the total possible 
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recall which resulted from the 5 interpolated tasks. It should be remem- 
bered that the maximum possible recall was 10 consonant-pairs. Using these 
percentages, we may make the comparisons indicated as the purpose of 
our experiment. Condition IV (LL-CN) was different from the primary 
task in both material and operation, and 76% of the maximum recall was 
obtained by this group. Condition III (LL-CL) was like IV, except that 
the material was similar to that used in the primary task. Its recall was 
63%. Subtracting this from 76% we find a difference of 13 units. Hence 
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Fic. 1. EFFECT OF DIFFERENT INTERPOLATED TASKS ON RETENTION OF 
A List OF 10 PAIRED CONSONANTS 
Reading from left to right, the five interpolated tasks are LL (learning a sec- 
ond list of letters), LN (learning a list of numbers), CL (cancelling letters), 
CN (cancelling numbers), and P (looking at pictures). 


we may say that similarity to the primary task in material only causes a 
loss in retention, in this situation, of 13 units of percentage. Condition II 
(LL-LN) was like TV (LL-CN) in material, but in operation was similar 
to the primary task. The average recall for this group was 62%,. Subtracting 
from 76% (recall for IV) we find a difference of 14 units. Hence in this 
condition we may say that similarity to the primary task in operation only 
causes a loss in retention of 14 units of percentage. 
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Now, if it were assumed that a task is made up of two actually inde- 
pendent and separable components, material on the one hand, and an 
operation on the other, it might then be expected that with an inter- 
polated task having both operation and material similar to the first 
task, the loss would be a sum of the losses caused by these two independ- 
ently. Since there is a loss of 13 with similarity of material and 14 with 
similarity of operation, the sum of the losses, in this case, might be sup- 
posed to be about 27. Actually, however, comparing Condition I (both 
material and operation in common) with Condition IV (neither in com- 
mon) the loss is 39 units of percentage. The presumption is that the effect of 
an interpolated task in which similarity of material and operation is com- 
bined is greater than the sum of the effects of two tasks each similar in one 
of these features respectively.’ If this inference is correct, it would indicate 
that the material and the operation within a single task interact, each en- 
hancing to some extent the effect of the other. Consequently one can be 
separated out only with violence to the other, and in varying them inde- 
pendently, as we have done, the remaining common feature is no longer 
as similar as it would be if both remained the same. 

In Condition V (P) the interpolated task was different from the first 
task in a variety of features. The percentage recalled (86) was greater 
than in Condition IV (CN), where the interpolated task was different 
in operation and in material. The gain in V as compared to IV sug- 
gests that there are other features than these two with reference to which 
comparisons may be made, and that one or more of these features, e.g. 
the ‘work’ attitude, remained common to the primary and interpolated 
tasks in IV, but not in V. 

The above comparisons can be made, with at least equal logic, by ex- 
amining gains in retention as a function of non-resemblance of the inter- 
polated task. The gains are 25 units with a difference in material only, 
26 units with a difference in operation only, and 39 units with a difference 
in both. As before, the non-additive character of the latter gain can be 
explained by supposing material and operation to be interdependent. 


™ This line of reasoning is valid only if the average retention scores (or percent- 
ages) being compared are close enough to the middle of the range of possible 
scores to be relatively unaffected by the distorting effect of the limits of this range, 
i.e. if the average scores are really proportional to the average degrees of reten- 
tion. The experimental difficulty in obtaining averages which are proportional is 
a great source of error in research on retroaction. The writers believe, from an in- 
spection of the distributions of individual scores and the ranges of these scores 
(Table I), that the averages for Conditions I and IV are not sufficiently distorted 
to invalidate the above inference. 
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SUMMARY 

Our experiment shows that comparison with reference to features of 
two tasks is useful in understanding the relation between similarity and re- 
troactive inhibition. 

It has been demonstrated that under the conditions of this experiment 
the interpolation of a task which is similar to the primary learning either 
in operation or in material results in poorer retention than does the in- 
terpolation of a task similar in neither. In this situation, the two features, 
operation and material, seem to be about equally important in the effect 
on retention. 

Operation and material were chosen as the two most obvious features or 
characteristics by means of which two tasks might be compared. That 
these are not the only features on which a comparison may be based is 
suggested by the fact that Condition V, which differed in other respects, 
gave better retention than Condition IV which differed in the two features 
of material and operation. 

Finally, the original suggestion that features of a task are interdependent 
seems to be upheld by the probability that the sum of decrements due to 
operation and material does not equal the loss caused by similarity in both. 


INSTABILITY IN COLOR-NAMING IN NORMAL AND 
ANOMALOUS OBSERVERS 


By DoroTHy KATZIN and Exsize Murray, Cornell University 


The data below reported are drawn from a more extended research, 
directed toward the isolation and grading of marginal cases of aberrant 
color vision. The effect of instruction and limitation as to color terms to 
be employed is the special feature here selected for survey. 

Throughout the study, emphasis was upon exact standardization of ex- 
posure and adaptation factors, through control of illumination, distance, 
timing, preéxposure and the use of certified materials. Systematic varia- 
tion of instructions and of position in series rather than repetition under 
fixed conditions was the order of procedure. Along with the anomalous 
Os,? a pair of normal-visioned were utilized, both as a check on the former, 
and with a view to gathering further evidence against an oft-refuted yet 
recurrent fallacy—the illusion that ‘pure’ or ‘simple’ hues (red, yellow, 
green, and blue) are intuitively identified as such, while intermediates 
(orange, olive, peacock, and crimson) spontaneously announce themselves 


to naive and sophisticated alike as ‘mixed;’ a position long and ardently 
defended by Ladd-Franklin.? 


* Accepted for publication October 2, 1933. This phase of the investigation was 
motivated in part by the desirability of isolating unlike types of ‘color weakness,’ 
and determining the nature of their report on the ‘dark limits’ for yellow signal 
lights as set by railway engineers. 

*The term ‘anomalous’ is here used in its generic sense, to indicate individuals 
neither normal visioned nor clearly classifiable under the caption ‘red-green blind.’ 
It has no reference to the dubious division into protanomalous and deuteranomal- 
ous sponsored by Nagel and others on the ground of shifts in the Rayleigh equa- 
tion toward red or green. In the clinical experience of the senior writer, anomaly 
appears to be linked to unequal absorption at the two ends of the spectrum, rather 
than to variable sensitivity in red vs. green receptors; possibly also to high thresh- 
olds in the red-green mechanism as a whole, rather than to complete abrogation 
of function. 

* Christine Ladd-Franklin, Practical logic and color theories, Psychol. Rev., 29, 
1922, 182: ‘The terms'unitary color and color-blend explain themselves, and they are 
indispensable. A unitary red is the same thing as a red which is a psychological ele- 
ment, but that a given red is neither bluish nor greenish is the primary, direct deliver- 
ance of consciousness—that it is an element contains the addition of theory.” See also 
Color-introspection on the part of the Eskimo, ‘dem, 8, 1901, 396-402, in which there 
is an attempt to refute Scripture’s statement that “this whole seeing of primary and 
secondary colors and their relation is a matter of education” by reference to Rivers’ 
findings; and Colour and Colour Theories, 1929, 8, 25, 36, 120-121, 145 (covering 
the years 1892 to 1916). In the article on Vision in Baldwin’s Dictionary of Phi- 
losophy and Psychology, 1902, the author refers to “the beautiful reliance upon our 
power to distinguish, by immediate introspection, between a ‘mixed’ and a ‘non-mixed’ 
color’’—a doctrine which she erroneously ascribes to Hering (ibid., 32). 
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Apparatus. O sat in a dark-room, with his head in a headrest attached to the 
front edge of a modified campimeter or hood. The latter was a semi-cylindrical 
surface (radius 15 in., height 30 in.), with flat semi-circular roof and floor, and 
17-in. wing extensions to right and left. The whole, lined with white blotting-paper, 
was designed to provide a fairly uniform background coextensive with the visual 
field. Halfway up, a circular exposure aperture 1 in. in diam. was centered opposite 
O's pupils. Fixation was binocular. 

Two ‘daylite’ lamps, with bell-reflectors and 200-w. inside-frosted bulbs, were 
located on either side of O’s stool, just within the wings; the rondels opposite and 
about 30 in. from the exposure aperture. These rondels, 7 in. in diam., were of 
Corning glass, chosen to produce, with the bulbs specified, the equivalent of average 
daylight; i.e. a spectral energy distribution similar to that of a black body at 6000° 
K. The illumination was controlled by maintaining the current at 107 v., yielding a 
reading with the holophane lightmeter of 14 f.c. or 12.05 ml. To insure uniform 
reflection, a tall medium gray screen was placed behind O and the lamps. 

Materials. Ten hues, representing both Hering and Helmholtz primaries and 
intermediates, and arbitrarily designated as yellow, yellow-green, green, blue-green, 
green-blue, blue, violet, purple, red, and orange,* were chosen. Four variants of 
every hue (a high and low chroma, a tint and a shade) were selected from Munsell 
Standard Colors. Owing to peculiarities of the Munsell system and its deficiency in 
certain desaturated colors, completely satisfactory continua could not be obtained; 
hence data on tints and low saturations are excluded from the discussion following. 

The Munsell designations for the saturated and shade stimuli are: y = Y 8/12, 
7/6; y-g = GY 7/10, 5/8; g= GYG 6/10, 4/6; b-g = G 5/8, 4/4; g-b = BG 
5/6, 4/6; 6 = BPB 4/8, 3/6; v = PBP 5/10, 3/10; » = RP 4/12, 2/6; r= R 
4/14, 3/10; o = YR 6/12, 5/8. The numerators refer to value or brightness, the 
denominators to chroma (the higher numbers indicating lighter colors or stronger 
chromas). 

Each stimulus-color, protected by cellophane, was mounted on a separate card, 
and exposed behind the circular 1-in. aperture, ordinarily masked by a white blotting- 
paper shield. The stimulus-size was chosen to subtend at the fixation-distance (15 
in.), a visual angle of about 4°, well within, therefore, the macula lutea. The stim- 
ulus-cards were filed in slotted boxes for ready handling. 

Five neutral grays, gy 4, 5, 6, 7, and 8 in the Munsell value scale, approximating 
the gradations of tint in the colors, were interpolated between the latter to minimize 
adaptation and after-image effects, and to disclose any tendency in the color-weak to 
apply color names to what is presumably neutral to them as well as to the normal. 

Procedure. (1) Series. Every group of stimuli (saturated, desaturated, tints and 
shades) was arranged in a continuum, running from y through y-g, etc., to 0; the 
colors alternated with grays of a similar brightness value, as y, gy 8, 9-g, gy 8, etc. In 
addition to these four series (Series 1-4) of 20 exposures each, there were two 
mixed series (Series 5 and 6) of 25 exposures each, in which the four variants for 
each hue followed in sequence with a neutral (gray) interposed between shade and 
tint, as y sat., desat., tint, gy 4, y shade, g-b shade, gy 5, g-b tint, desat., sat., etc. 
Series 5 and 6 were planned to afford O opportunity to observe variants of a single 
hue in close succession, and thus form a concept of hue as such. The hues were 
ordered, not in a continuum, but in a contrasting sequence. 


* Hereafter indicated by y, y-g, etc. 
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(2) Instructions. Every O observed for four 50-min. periods spaced (with cer- 
tain deviations) a week apart. In the first period (A, Free Naming) O was in- 
structed to use his every-day system of naming. In the second (B, Partial Instruction) 
he was given as points of reference, 6 color-circle terms (yellow, orange, red, purple, 
blue, and green) and an ordered series of intermediates (yellow-orange, yellowish 
orange, orangish red, etc.) making a total of 24 designations for the circle. These 
were presented by means of a typed card and diagrams. On the third and fourth 
days (C, Complete Instruction) two circles or continua of 10 hues each (saturated 
and desaturated) were exposed simultaneously for study and matching; followed 
(after neutral adaptation) by the two remaining continua (tints and shades). 

A 3-min. adaptation-period with head in the rest preceded every set of observa- 
tions. The 1-sec. exposures of color disks were spaced 12 sec. apart, an interval 
determined by preliminary experimentation to eliminate noticeable after-images. A 
period of from 114 to 2 min. was allowed between series for rest, and for the ar- 
rangement of the next series by E. To promote uniformity of eye conditions during 
exposure, the signals “Ready, Wink, Fixate, Name,” timed to a metronome beat, 
were adopted. The series were reversed or their order altered in each day’s obser- 
vations. 

(3) Observers. The two normal Os (G and B) were both freshmen, without 
training in the use of color terms. The two color-deficient (H and R) were cases 
of relatively mild red-green defect, chosen for probable blue deficiency and hyper- 
sensitivity, respectively. Both gave typical Ishihara results; reporting the left (scar- 
let) figure in Plates 12 and 13, though distinguishing colored spots to the right, 
and on many other plates where no figures were discriminable. H was a highly 
trained psychology assistant; R unsophisticated, a senior student of forestry. 


Results. (1) Total range of color terms for 10 hues. Fifty-four distinct 
terms were recorded, for a total of 480 exposures. Though many repre- 
sent relatively fine distinctions, each is set down separately in Table I 
as essential to the data. For simplicity’s sake, however, brightness and satu- 
ration qualifications made by Os are ignored, except where the term ‘gray’ 
or ‘grayish’ was reported. Most of the 24 gradations recognized in our 
first (partial) instruction(B), e.g. orange-red and orangish red, as well as 
additional terms, were utilized at one time or other by one or another O. 
Although exposures were spaced to avoid observable after-image effects, 
a slight shift in color-tone may occasionally have been produced by the 
preceding stimulus, thus increasing (in view of the variable sequence) the 
range in nomenclature arising from individual differences in sensitivity, 
early training, and degree of stabilization of terminology. 

Since no marked effects of instruction were discernible, the data have 
been massed. Results for individual Os are also summated, since the division 
into blue-sensitive and blue-weak was not apparent. Terms unique to the 
normal pair are italicized, those peculiar to the anomalous enclosed in 
parentheses. The numbers in parentheses indicate frequencies, for 12 ob- 
servations a pair. 


Stimulus 


Yellow: 
Saturated 


Shade... 


Yellow-Green: 
Saturated... 


Shade... 


Green: 


Saturated... . 
Shade.... 


Blue-Green: 


Saturated... 
Shade... . 


Green-Blue: 


Saturated. . 


Shade. . 


Blue: 


Saturated. . 
Shade.... 


Violet: 


Saturated. . 


Shade. . 


Purple: 


Saturated. . 


Shade... 


Red: 


Saturated. . 


Shade... 


Orange: 


Saturated. ... 


Shade 


KATZIN AND MURRAY 


TABLE I 
Co or Terms Usep sy Two NorMAL AND Two ANOMALOuS Os 


Terms used by the Os 


yellow (18), orangish-yellow (3), orange yellow (1), (greenish yellow) (1), 
(yellow-green) (1). 

. .yellow (4), orangish yellow (5), orange-yellow (2), yellowish orange (2), 
(brownish yellow) (1), (greenish yellow) (2), (yellow-green) (2), (yel- 
lowish green) (3), (yellow-greenish gray) (1), mustard yellow (1), (orang- 
ish gray) (1). 


yellow-green (12), yellowish green (6), (greenish yellow) (1), green (5). 
(yellow-green) (3), yellowish green (14), green (5), yellowish blue-green (1), 
bluish green (1). 


green (16), yellowish green (5), (yellow-green) (2), (brownish green) (1). 
. green (17), (yellowish green) (3), bluish green (2), olive-green (1), (orangish 
gray) (1). 


. blue-green (2), bluish green (2), green (17), (yellowish green) (3). 
. bluish green (1), greenish blue (1), green (20), (greenish gray) (1), (yellowish 
green) (1). 


green-blue (1), greenish-blue (1), blue-green (4), bluish green (9), green (7), 
blue (1), (bluish gray) (1) 

.greenish blue (4), blue green (6), bluish green (5), (blue-greenish gray) 
(1), green (7), (blue) (1). 


. blue (18), greenish blue (3), green-blue (3) 
. blue (14), greenish blue (6), green-blue (2), (bluish green) (1), (violet) (1). 


. violet (5), violet-blue (2), lavender blue (2), (blue) (7), purplish blue (3), 
blue-purple (1), bluish purple (2), purple (2). 

.(violet) (5), blue (9), purplish blue (2), blue-purple (2) purple-blue (2) 
bluish purple (2), purple (2). 


.reddish purple (1), purple-red (2), purplish red (5), violet-red (3), (red) (5), 
(pinkish red) (1), orangish red (1), (pink) (1), cerise (2), (rose) (3). 
. .purple (5), reddish purple (3), purple-red (1), purplish red (3), (red) (1), 
(reddish gray) (2), wine (2), (blue) (1), (black) (3), (green) (3). 


red (20), orangish red (1), (yellowish red) (1), (vellow-red) (1), scarlet (1). 
. .ted (16), orangish red (1), yellowish red (1), (purplish red) (2), purple red 
(1), maroon (3). 


.orange (9), (yellowish orange) (1), orange-yellow (7), (orangish yellow) 
(1), (yellow) (1), reddish orange (4), red orange(1). 

orange (5), (grayish orange) (1), reddish orange (3), red-orange (3), orangish 
red (3), yellowish orange (3), (brownish yellow-green) (1), (brownish 
yellow) (1), (yellowish green) (2), russet (2). 
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Though possibly synonymous, b-g and g-b are listed separately. A lower- 
case prefix stands for a modifier, e.g. brn G = brownish green. Descriptive 
terms for neutrals are not listed, though these occasionally were given color 
names. 

(a) Individual differences. The vocabularies for normal and anomalous 
total 40 and 39 respectively, with 25 of the 54 terms listed common to the 
two pairs. For individuals, the totals run: B 27, G 34, average 30.5; R 24, 
H 25, average 24.5. The slightly lower average for the anomalous pair 
may be factitious, a function of their greater practice in laboratory observa- 
tions on color, with restricted terminology. The untrained normal Os under 
free naming (Instruction A) used many concrete expressions, such as cerise, 
mustard, russet, which under Instructions B and C were superseded by 
stereotyped color-circle terms, such as R-P, Y-G, etc. The anomalous, on 
the other hand, used throughout various compounds with gray or brown, as 
O-Gy, R-Gy, gy O, brn G; indicating weakened color valences for red and 
green stimuli, especially marked in the shades. The normals also used the 
terms violet and purple more freely than did the anomalous, the latter lean- 
ing more heavily on yellow. 

(b) Overlapping from hue to hue. Overlapping, that is, using yellow- 
green for y, y-g, and g stimuli, occurs frequently, even with the normal pair. 
Thus, though the group vocabulary is limited to 54 terms, the differing 
judgments on the 10 hues (saturation and shade) made by the 4 Os total 71. 
The vocabulary per O is 27.5, but owing to the application of the same term 
to one or more near-lying hues (overlap from saturation to shade is ex- 
cluded) his corresponding array of judgments is 42.2. The number of 
terms applied to y is 11; 9-g, 5; g, 5; b-g, 5; g-b, 6; b, 6; v, 7; p, 637, 8; 
and oa, 10. 

(c) Shades vs. saturations. The total number of terms used by all'Os in 
describing shades is 43, as against 38 for saturations. The normal pair, out 
of their total vocabulary of 40 terms, apply 22 to both shades and satura- 
tions, using in addition 9 terms uniquely for each grouping. The anomalous, 
on the other hand, apply only 14 in common to both groups, reserving 13 
uniquely for saturated colors, 11 for shades. In the color world of the 
anomalous-eyed, it is apparent, differences in saturation and brilliance be- 
come individualized perforce, to meet the vocabulary imposed by the 
normal-eyed, who see differences in hue where the anomalous see intensive 
differences only. Since desaturated red, green, and yellow stimuli may all 
appear identical to Os of this type, shades of the latter are subject to much 
fluctuation of judgment, being classified now as greenish, now as reddish 
(or orangish), rarely as yellow. A certain analogy to this individualization 
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of desaturated colors by the anomalous is afforded by the normal-eyed, who 
possessing the differentiated terms brown and tan, are also apt to individual- 
ize and segregate the corresponding stimuli, as every examiner knows; refus- 
ing in sorting to place then with saturated yellows or oranges—though rarely 
or never placing them with reds or greens. 

(4) Effect of instruction. The effect of partial and complete instruction 
on the number of descriptive terms used was slight. There is, of course, a 
shift in the actual terms employed. There is also, an increase in number of 
terms employed per stimulus for Instruction B in the three untrained Os, 
with occasional signs of embarrassment in adjusting to a prescribed termin- 
ology.* The averages for the three methods (Instructions A, B, and C), 2 
observations for every stimulus, are close together, being 1.3, 1.5, 1.4 for 
the normal, 1.5, 1.5, 1.45 for the anomalous. There are, for the latter, as 
many marked deviations in terminology by one method or instruction as 
another. Instruction as to the color-circle and the distinctions of saturation, 
brightness, and hue, and simultaneous exposures of 2 examples each of the 
10 hues in continuum failed utterly to dislodge the anomalous from their 
claim to possession of a distinct quality for red, different from any shade 
or saturation of yellow. As to green, the two Os were dubious, though they 
continued to use both terms, red and green, in what they conceived to be 
the conventional fashion, with considerable spread over near-lying hues. 
Whether further instruction or practice would have induced more radical 
changes in report is a matter for surmise. 

(2) Agreement in terminology. Unanimity is greatest for primaries, 
probably in part because of greater drill in childhood on these stock colors 
of the rainbow and the dyer. Of the 10 saturated stimuli, r is (correctly) 
called ‘red’ 20 times in 24 observations; b, ‘blue’ 18 times; y, ‘yellow’ 18; 
b-g, ‘green’ 17; g, ‘green’ 16; y-g, ‘green’ 12; 0, ‘orange’ 9; g-b, ‘bluish- 
green’ 9; v, ‘blue’ 7; p is called ‘red’ and ‘purplish-red’ 5 times each. 

In the case of the 10 shades, b-g shifts to first place, being described 20 
times as ‘green’ (a rationalized judgment on the part of the color-deficient, 
to whom this stimulus usually appears as neutral gray, according to their 
own admissions). The y shade drops from third to lowest place; less 
saturated variants of y suggesting ‘reddish’ or ‘greenish’ to the second pair, 
accustomed since childhood to associating the terms ‘red’ and ‘green’ with 
stimuli appearing to them merely as certain dull variants of yellow. Purple 
continues to occupy a place at the foot of the list. Carrying somewhat un- 


“Note, for example, the report by a normal O of y-g shade as yellowish blue- 
green, of saturated p as orangish red—presumably verbal or logical slips due to 
momentary mental confusion. 
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stably balanced valences of yellow and blue, it is described by the color- 
deficient now as ‘green,’ now as ‘red’ (probably both guesses based on its 
yellow valence) ; and again as ‘black’ or as ‘blue’ (H). An off-spectrum 
color, its correct title puzzles even the normal-eyed, uncertain whether the 
term ‘purple’ applies to a hue bluer or redder than does the term violet. 
The v stimulus accordingly scales low also in unanimity of judgment, the 
saturated tone scoring highest as ‘blue’ (R and H, 7 times) ; the desaturated 
shade, ‘blue’ 9 times (G, R, and H). As to o, whether red or green will 
be read into it by anomalous Os is obviously a toss-up. 

(3) Divergence in terminology. The total number of terms applied to 
each stimulus-color in the course of 6 observations reveals a similar trend 
(Table II). In harmony with their scores for unanimity, the saturated 
primaries show, for the 4 Os, the least divergence, p and v the greatest. 
In the case of shades, however, y heads the list, due to the wide significance 
of desaturated yellows in the spectrum of the color-deficient already noted. 


TABLE II 


Numoer or Dirrertnc Cotor Terms Reportep By 4 Os ror A SATURATION AND A SHADE 
or 10 Hugs 


Stimulus No. of terms used 


6 5 4 3 
Saturated 0, g-b y¢,g,bg b 
Shade v rgb y-¢g,g,bg,b 


As might be expected, the total for shades is slightly greater than for satura- 
tions, the differing judgments for the two mounting to 70 and 57. 

(4) Consistency in color-naming in the individual O. Stability through 
4, 5, or 6 judgments, under slightly varying conditions, runs higher with 
the anomalous pair than with the normal. The data for the 20 colors yields 
12 instances of consistency (as defined) for the former, as against 9 for 
the latter. This may be a function of the lesser discriminative capacity in 
the anomalous; or merely a casual finding, outcome of the small number 
of Os, the presence of an extremely conscientious one in the normal pair, 
and of a highly trained one in the anomalous. The stimuli on which con- 
sistency runs highest are saturated red, and blue-green shade (see below). 

The degree of consistency for specific Os and colors may also be deduced 
from the data in Tables III and IV. While the anomalous pair may con- 
fine themselves to as narrow a range of terms per hue as the normal (e.g. 
b-g and v stimuli, 3 terms each), they also show the widest spread (11 
and 12 terms on o and p). The average per hue is close for normal and 
anomalous, 2.77 vs. 2.75 per O, or 6.1 vs. 5.9 per pair. . 
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Variation in terminology for the primaries from O to O may be a func- 
tion of differing color sensitivity or of training. But deviations within the 
6 observations of each O (see Table III), while possibly the resultant of 
variation in sequence and instruction, indicate strongly lack of assurance 
even in normal Os as to which are ‘pure’ colors and which contain a trace 


TABLE III 
Numser or Terms Per Coror Stimutus Usep sy NorMAL AND ANOMALOUS Os 


Stimulus Normal Os Anomalous Os 
All Os 


G_Total* H Total 
Yellow: 


3 3 
5 4 8 


2 3 
3 


Blue-Green: 
Saturated... 
Shade... .. 

Green-Blue: 
Saturated. . 
Shade. ... 

Blue: 
Saturated... 
Shade. .. 

Violet: 
Saturated. . 


85 83 126 
* Totals do not equal the sum of the other values because of overlapping. For example G 
used the term applied by B to y, and in addition two others. Hence 3 color terms were used 
by the anomalous Os. 


(lean toward) those adjacent on the color circle—current illusions as to 
the immediate and intuitive nature of such judgments notwithstanding. 
Each color is apparently apprehended as a unity. Qualification with the 
terms greenish, bluish, reddish, etc., is not a matter of sensory analysis, 
but of allocating the immediate experience on an imaginary scale. Con- 
fusion may actually exist as to whether its position is toward the short or 


Saturated . I 3 5 
Shade... 
Yellow-Green: 
Saturated. .. ~ ¥ 2 3 3 4 
Shade...... 3 4 2 | 5 
Green: 
Saturated . 2 2 3 3 4 4 
Shade... , 3 3 3 2 3 5 
< . 3 3 2 2 2 4 
‘ I 3 3 I 3 3 5 
5 3 6 2 3 4 y 4 
3 3 4 3 4 6 6 
I 3 3 2 I 2 3 
3 3 3 3 4 5 
riaazed i 3 7 3 2 3 8 
Shade 3 3 6 2 I 2 7 
Purple: 
Saturated........ — 4 7 4 5 7 10 
3 5 3 4 7 10 
Red: 
Saturated....... - I 3 3 3 I 3 5 
Shade....... (askin Ol I 5 2 3 3 6 
Orange: 
Saturated.............. 23 4 4 4 5 6 7 
ae 4 6 4 4 7 9 
4 
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the long wave end of the spectrum, just as one may be uncertain whether 
a given tone is higher or lower in pitch than the standard. Hence, even 
under constant illumination, with minimal adaptation and induction inter- 
ference, hue judgments may be affected by position in series, and fre- 
quently reversed by sequent stimulation. Such alterations were frequently 
reported by our Os, though not entered on the records. 


Conclusions: Though the limited number of our Os and observations 
offers a slender base for generalizations, the following are tentatively put 
forward. 

(1) Instability in color-naming is not confined to the anomalous 
visioned. No immediate sensory analysis and weighting of the component 
r, g, y, and b valences of a color quality is possible even for the normal- 
visioned. Use of qualifying terms, or of categories such as blue-green, 


TABLE IV 


Numper or Terms PER Hue Usep sy AN ANOMALOUS AND A NorMAL-VISIONED Pair oF Os 
(12 observations a pair per hue) 


No. of terms 

Os Av. 
12 II 9 6 5 

Normal V,P,0 y bg 6. 

Anomalous p fe) y grb g,b 5- 


I 
9 


bluish green, greenish blue, etc., implies previous experience with a grad- 
uated color continuum, plus the ability to carry this in mind, and to achieve 
an imaginary scaling on it of the quality presented. Any actual color ex- 
perience, immediately preceding or following, is adequate to provoke a 
shift in judgment in one direction or the other, and this independent of 
sensory adaptation or induction. In the color-deficient, such allocation of 
hues is achieved largely by reference to quantitative rather than qualitative 
continua—/.e. those of chroma or brilliance—to the gradations of which, 
however, individuating qualitative terms are attached. 

(2) The data for the anomalous pair are plainly in harmony with four- 
primary interpretations of dichromatic vision. For all their relatively ex- 
tended vocabularies, the color worlds of the anomalous-visionéd are 
probably highly simplified ones; differences in saturation and brilliance 
often doing duty for differences in hue. Even after careful instruction 
and practice, it is true, both anomalous Qs still incline to the belief that 
they possess a distinct quality for red, and in fact frequently use this term 
correctly (as they do also the term green, though on an admittedly reasoned 
basis). The general drift of evidence, however, and the tendency to char- 
acterize many reds and greens as yellows or blues, low saturations of yellow 


4 


620 KATZIN AND MURRAY 


and blue as reddish or greenish indifferently, render it unlikely that their 
experience of either red or green is identical with that of the normal- 
visioned. Except possibly in the case of intensive stimulation or a wide 
visual angle, their spectrum is largely limited to blue and yellow, in varying 
degrees of vividness (chroma) and of brilliance. These observations, how- 
ever, must be checked by others using pure spectral stimuli. 


THE PLURIDIMENSIONALITY OF CONSCIOUSNESS 


By PAuL M. ZoLt, Harvard University 


In his experiment on abstraction Kiilpe showed that Os report far more accurately 
in terms of an attribute for which they have been determined than in terms of other 
attributes—indeed, that Os are frequently unable to report in terms of any but the 
attributes involved in the determination.’ These results have been verified by the 
subsequent work of Yokoyama, Wilcocks, and Chapman? 

There are three classical interpretations of these results, those of Kiilpe, Rahn, 
and Titchener.’ Although they differ in detail, all of these interpretations agree in 
making the distinction between psychic reality, the inferred mediate realm of pluri- 
dimensional conscious processes like the sensation, and psychic actuality, the given 
realm of unidimensional conscious entities such as the attribute. 

The distinction, however, is by no means strictly implied by the results. Inability 
to report in terms of attributes other than those mentioned in the instructions may 
well be merely a difficulty in report, due to the fact that an O can only make one 
statement at a time. Were this so, there would be no further ground for holding 
that pluridimensional conscious processes—the perceptions and ideas of everyday 
life—are less immediate, more inferential, than the unidimensional consciousness of 
abstracted attributes. 

This view, ascribing Kiilpe’s results to a limitation of report, derives support 
from a number of sources. In his Vorlesungen Kiilpe* quotes with approval the 
work of Westphal’ on a stage of consciousness termed blosses Gegebensein—a simple 
givenness of experience without Awfgabe or specific point of view in the conscious- 
ness of the passive O, who merely receives the impression and can say nothing more 
than that it is present in his awareness. Titchener’s reluctance to give up entirely 
the notion of sensation as an actual item of experience involved his rejection of 
Rahn’s assumption that limitation of report is proof of a like limitation of exper- 
ience. Again, Boring, in describing and interpreting Yokoyama’s experiment, re- 
frained from definitely limiting actual experience to the content of attributive report. 
More recently he has made tne point that a// introspection is mediate, that every 
report is already an interpretation,® a view which implies that pluridimensional 


* Accepted for publication October 2, 1933. 

10. Kiilpe, Versuche iiber Abstraktion, Ber. u. d. I Kongr. f. exper. Psychol, 
1904, 56-68. 

?E. G. Boring, Attribute and sensation, this JOURNAL, 35, 1924, 301-304; 
R. W. Wilcocks, An examination of Kiilpe’s experiments on abstraction, sbid., 36, 
1925, 324-340; and D. W. Chapman, Relative effects of determinate and indeter- 
minate Aufgaben, ibid., 44, 1932, 163-174. 

® Kiilpe, op. cit.: C. Rahn, The relation of sensation to other categories in con- 
temporary psychology, Psychol. Monog., 16, 1913, (no. 67), 1-131; and E. B. Titchen- 
er, Sensation and system, this JOURNAL, 26, 1915, 258-267. 

*Kiilpe, Vorlesungen iiber Psychologie, 2nd. ed., 1922, 113 f. 

5 Ernst Westphal, Uber Haupt- und Nebenaufgaben bei Reaktionsversuchen, Arch. 
f. d. ges. Psychol., 21, 1911, 219-434. 

* Boring, The physiology of consciousness, Science, 75, 1932, 32-39. 
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consciousness (Kiilpe’s psychic reality) and unidimensional consciousness (Kiilpe’s 
psychic actuality) do not differ in kind, but only in degree. The difference is simply 
that the inference of pluridimensional consciousness is at present more hazardous 
than the inference of unidimensional consciousness, because the former requires in- 
terpretation of several successive reports while the latter requires interpretation of 
but a single report. 

The next step obviously is to replace, if possible, report in terms of one attribute 
by a form of report which specifies at once several different attributive features. If 
it is found that such a form of report can give reasonably accurate results, then the 
classical interpretation of Kiilpe’s results, with its contention that pluridimensional 
conscious processes are less immediate than unidimensional ones, will have been 
shown to rest upon an experimental artifact. The best form of report involving 
simultaneous specification in terms of several attributes is the report of sameness or 
difference upon several objects whose difference from each other can be specified 
only in terms of several different attributes. The following experiment is essentially 
a test of the general adequacy of this form of report." 

The tachistoscopic apparatus used was constructed for the purpose of presenting 
a constant fixation-field on which a stimulus may appear for any time-interval desired 
without superposing the stimulus-colors upon the field. Pasted on stimulus-cards so 
as to appear in the center of the field were 4 colored papers each 1 in. sq., ar- 
ranged 1 in. from each other in the shape of a square. They were Munsell colored 
papers, carefully prepared and specifically calibrated according to the Munsell sys- 
tem in hue, brightness, and saturation. The colors were chosen so that on one card 


TABLE I 
SampLe Parr or Stimutus-Carps 
H indicates hue, B brilliance (on a scale of o-10), and S saturation (on a scale of o-14). 
D card S card 


H H 
Purple Purple 
Purple 6 Purple 
Purple 3 Purple 
Yellow 6 Purple 


Color 


one square differed from a second only in hue, from a third only in brightness, and 
from the fourth only in saturation. There were 20 stimulus-cards with all the colors 
differing in this manner, forming a D (‘different’) series of stimuli with a wide 
variety of combinations. For each D card a corresponding S (‘‘same’’) card was 
prepared in which, however, two of the colors were identical. Forty separate stimuli 
were available: one test series of 20 cards, with all colors different, and a second 
control series, with two squares identical. The relationships of hue, brightness, and 
saturation of a sample pair of stimulus-cards are shown in Table I. It will be seen 
that the report of difference of all the colors as opposed to identity of two of the 
squares on the stimulus-cards was a general one, involving three aspects of the 
stimulus at once. 


* The present experiment was suggested by Dr. J. G. Beebe-Center, for whose con- 
stant advice and guidance the author here makes grateful acknowledgment. 
* The Munsell Book of Color, 1929. 
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The instructions to the Os were as follows: 


In this experiment you will be presented with a tachistoscopic visual field 
containing four colored squares upon a white background. One second before each 
exposure of the squares the signal ‘Ready’ will be given by the experimenter. 

You are to report whether all four squares are different, or whether two of the 
squares are the same, your report taking the form Al] different or Two the same, 
respectively. 

The 40 stimulus-cards were presented in a predetermined haphazard order which 
was reversed half the time, and the position of the squares in the exposure-field 
was shifted through one quadrant at irregular intervals in order to avoid memory 
effects. 


TABLE II 
Group or ExperIMENTS AT 100 


Observers 


Report Go Sw Sp Bl 


s Total § D Total S D Total S D Total S D Total 


Same 177 275 145 80 225 124 68 192 160 94 254 48 
Diff. 23 125° §5 120 175 76 132 208 40 106 146 32 
200 


200 400 200 200 400 200 200 400 200 400 80 


-392 .2'70 -392 
P 


000002 «000000 «000000 -OO12 


The mean square contingency, C, and P,” the probability that as good a differ- 
entiation between S and D stimulus-cards would be obtained by chance, have been 
computed for all the results. These statistical measures are presented only as secondary 
aids in comparing the different results; the more fundamental and primary interest 
is in the original data themselves. The best way to appreciate the significance of the 
results is merely to contrast the distribution of reports of Same and particularly of 
Different for S and D stimulus-cards. 

Such an examination of the results with a presentation-time of 100 0 (Table II) 
shows a marked differentiation in report between S and D stimuli for every O; 
the obvious adequacy of report to the stimuli is further shown by the size of C and 
the extremely small P. The primary problem of this paper is answered by these 
results: general judgments of sameness or difference adequate to several aspects of 
the stimulus at once can be made. This conclusion is contrary to that of Kiilpe and 
Yokoyama, who held report to be adequate only to a single aspect at a time. 

At this point the objection might be raised that the successful discrimination be- 
tween S and D cards is based on successive judgments of different parts of the 
stimulus-field, since the four colors are never in consciousness together at any one 
time. As the time of presentation is too short for the original perception to be 


°C was computed according to the formula given by G. U. Yule, An Introduc- 
tion to the Theory of Statistics, 1927, 65. It must be remembered that C varies be- 
tween the limits 0.000 for no correlation and 0.707 for a perfect correlation. In 
every case the correlation is positive. 

P is derived from X* computed by the product-moment correlation formula. Cf. 
K. Pearson, Tables for Statisticians and Biometricians, 3rd. ed., Part 1, xxxiv, and 
Table XII. 


23 
57 89 
80 160 


624 ZOLL 


subjected to such an analysis, the successive comparison may be thought to be based 
on after-images of the colors. To test this point, a flickering fixation-field was intro- 
duced immediately following the presentation of the stimuli in order to reduce such 
after-images. Inspection of the resultant data (Table III) shows no loss of dis- 
crimination, even though after-images were largely eliminated. A series of obser- 
vations was also made with a lengthened exposure-time of 150 to facilitate judg- 


TABLE Ill 


WITH FLICKERING FIXATION-FIELD 


Observers 


Report St Go Sw Sp 


D Total SD Total S D Total D 
Same % 45 123 71 46 117 66 36 102 62 
Different 2 35 37 9 34 43 14 44 58 38 


80 80 I60 80 80 160 80 80 160 100 


C +333 -363 +324 
P . 000000 . 00017 . 00002 . 00004 


ments based on a successive analysis of the different parts of the field. Again, com- 
parison of the results of this series (Table IV) with those given in Tables II and 
III shows no increase in the adequacy of report. Moreover, introspective statements 
that the report is based upon a single, immediate perception of the stimulus and 
that the time is too short to allow anything like a successive analysis of the field 
support the incompatibility of the experimental data with the ‘successive-part-judg- 
ment’ view and permit us to reject this objection as invalid. 

The additional data presented in Table V for Go with exposure-times of 1256 
and 500 show the réle of the presentation-time in the perception of the stimulus- 
situation. The results at 125 0 (the time Kiilpe used in his abstraction experiment) 


TABLE IV 
Serres Exposure-TIME OF 150 


Observers 


Report St Go Sw Sp 


D Total Total Total SD Total 


Same 67 164 95 69 164 85 44 129 70 «48 «118 
Different 33-36 . st 36 15 71 19 


190 200 100 100 200 100 100 200 80 


Cc 364 .310 394 
P . 000001 .00004 .000000 .OO14 


are very similar to those of 150 and 1000. Within these limits, then, differences of 
exposure-time seem to have little effect. The results obtained at 50 0, however, are 
the only ones in the whole experiment in which the adequacy of report becomes 
doubtful; here the small number of reports of Different makes the differentiation 
of S and D stimuli uncertain, as the relatively high value of P shows. Fifty sigma 
appears to be near the temporal limen for these judgments, probably because it is 


Total 
153 
47 
200 

(00 6160 
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near the Anklingen-times of the different colors. The exposure-time must, then, be 
long enough for the colors to reach their full value, and must be short enough not 
to permit successive comparisons of different parts of the field. 

A fourth set of observations, with instructions for report based upon the imme- 
diate phenomenal content of consciousness, was also carried out to establish even 
more completely the immediacy of the significant differentiation of S and D cards. 


TABLE V 
Serigs WITH Dirrerinc Exposurg-Times 
O=Go 


Exposure time 


Total 
85 
75 


160 


Cc 342 
. 0001 


The resultant data, given in Table VI, show a relatively poor, but still significant, 
discrimination of S and D cards. This decrease in the adequacy of report can be 
accounted for, in part at least, by difficulties of the attitude demanded. Go, for 
example, said that the attitude was a disagreeable and distracting strain; Sp re- 
sponded by fixating the margin of the stimulus-field and looking at the stimuli only 
casually; Sw found an increasing tendency to report Same when two squares looked 
at all similar. Because of this tendency, the Same reports exceeded the Different 
reports in number throughout the experiment. This preponderance of Same reports 


TABLE VI 
SERIES WITH SPECIAL ATTITUDE 


Observers 


Go Sw Sp 


Total D Total S D Total S D Total S 
133 66 146 62 141 450 
27 14 21 38 §9 #10 


160 100 100 200 60 


C -334 . 183 
P . 000035 .O7 . 0005 


must be viewed as a disturbing factor which reduces the apparent significance of the 
results, although it is really external and not significant for the experiment. This 
constant tendency resulted from the attitude towards Same as an easier and more 
decisive report, since this report follows immediately the perception of only two 
squares as identical, whereas the report of Different involves all the squares and 
might result from an imperfect perception of some of the colors. 


Report 1250 500 
D D Total 
Same 57 28 "5 69 144 
Different 23 52 5 II 16 
80 80 = 80 80 160 
.124 
.48 
Report St ee Pr 
S D D Total 
Same 78 55 2878 
Diff. 2 25 32 «42 
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All the results presented in Tables III-VI substantiate the conclusion drawn from 
Table II that, where differentiation of stimuli is necessarily based upon physical 
variations involving three different attributes, such differentiation is possible and 
can be obtained quickly and directly by single general judgments. 

Two interpretations of this basic result of the experiment are possible. The first 
is that there is nothing more in the experience than the knowledge of sameness or 
difference of the stimulus. The stimulus-field of 4 colors differing in so complicated 
a manner is too rich and complex to be given in immediate experience; the rich 
pluridimensional basis of the report is rather present at some lower level than 
consciousness, perhaps at a purely physiological level of excitation. From such a 
physiological pattern emerges as conscious only the datum of report, the mere 
knowledge of sameness or difference. 

A second, more liberal interpretation of the result is, however, more in accord 
with the views developed in this paper: since report is adequate to several attributes 
of a stimulus at once, all these attributes may be inferred to characterize the con- 
sciousness of the O. This view maintains that the basis of the report is psychological 
and experiential rather than unconscious and physiological; from the adequacy of 
report for the three attributes of the stimulus may be inferred the actual existence 
of a rich pluridimensional experience which is not ordinarily represented completely 
in explicit report. 

The latter view is definitely favored by the introspective evidence obtained from 
all the Os that the judgments are usually based on a perception and conscious 
givenness of all the colors as such, and that only rarely, after much practice, do 
reports ever arise without experiential awareness of the basis of the report. Although 


all the Os definitely agree in this respect, the point is most clearly expressed in the 
following introspections: 


There is no immediate presentation of sameness and difference as a mere relation 
without awareness of the terms; there is a presentation of the colors, and from a per- 
ception of them arises the judgment of Same and of Different. 

There is no elemental difference as such given; I see colors. These colors are 
not given in words at the time of report but they are ‘there.’ 

In almost every case the judgment is made before the flicker started [practically 
instantaneously}; but there is still some kind of intermediate process like apprehen- 
sion or absorption of the experience—a bringing of the experience to the ‘mental 


eye. 

Whether the differentiation be merely physiological or it be also represented in 
experience, the implication of the results with respect to Kiilpe’s experiment are 
much the same. If a highly positivistic point of view is taken, it may be said that 
Kiilpe merely showed that under his conditions discrimination was limited mainly 
to one aspect of the stimuli; from the same point of view this experiment shows 
that under other conditions discrimination may simultaneously involve several such 
aspects. With more freedom of interpretation, Kiilpe may be considered to have 
shown that under his conditions discrimination is practically limited to a single 
conscious attribute; from this latter point of view, the present experiment shows 
that discrimination may simultaneously involve several different conscious attributes. 
In either case it is clear that there is no longer any ground for attributing less 
immediacy to pluridimensional consciousness than to undimensional consciousness. 
Both must be equally real for him who emphasizes, as does Boring, the inferences 
involved in establishing them; both must be actual for him who emphasizes the fact 
that they are supposed to be replicas of, to stand for, the original datum. 


TRANSFER OF TRAINING IN READING BRAILLE 


By WiLBur S. HULIN and DANIEL Katz, Princeton University 


This study presents a measurement of the ability to read the Braille alphabet with 
an untrained hand after the alphabet has been learned through the use of the other 
hand, or has been learned visually. No previous study, to the authors’ knowledge, 
has investigated this special problem of the transfer of training in reading Braille, 
although other types of transfer of tactual discrimination have been reported. 

Volkmann claimed that practice in judging the two-point threshold on the left 
arm improved the discrimination on the right arm in bilaterally symmetrical places, 
but not in others;? also practice with one finger improved all the fingers, but not 
the arm.’ Dresslar* made similar claims concerning the transfer of improvement in 
dual limens from one arm to the symmetrical part of the other. Mukherjee‘ found 
that non-corresponding areas are improved as much as symmetrical parts following 
practice of two-point judgments in a given part. Friedline®’ has argued, however, 
that the reduction in size of the two-point limen is due to a shift in the interpreta- 
tion of the cutaneous patterns on which the judgment of duality is based, rather 
than to an improvement through practice. Becker® applied simple geometrical forms 
to the palm of the right hand and after a period of training to the left hand. Some 
Ss received only tactual cues, others verbal or visual hints. Becker reports that “‘for 
the entire group the average number of presentations required for learning on the 
right palm was 8.96, on the left palm, 3.94. The difference of 5.02 presentations in 
favor of the left palm was 7.4 times its sigma.” At a later time Becker retested the 
right palm and also applied the forms to the right forearm. She reports that the 
right palm “required an average number of 6.29 presentations for the entire group, 
the forearm 12.28 presentations; the difference of 5.99 presentations was 11.5 times 
its sigma.” 

PROCEDURE 


The Braille alphabet seems to be suitable material upon which to base a study 
of transfer because of the following reasons: (1) it is not familiar to most seeing 
people; (2) it furnishes a number of units which are for the most part of fairly 
equal difficulty; (3) the measure of learning and transfer is based upon the number 
of letters correctly named—such a measure seems more precise than that based upon 


* Accepted for publication May 12, 1933. 

7A. W. Volkmann, Uber den Einfluss der Ubung auf das Erkennen raumlicher 
Distanzen, Ber. d. sachs. Gesell. d. Wiss., math.-phys. Cl., 10, 1858, 63. 

* Ibid., 66 f. 

°F. B. Dresslar, Studies in touch, this JOURNAL, 6, 1894, 328-330. 

*K. C. Mukherjee, The duration of cutaneous sensation and the improvement 
of its sensible discrimination by practice, J. Exper. Psychol., 16, 1933, 340-342. 

°C. L. Friedline, The discrimination of cutaneous patterns below the two-point 
limen, this JOURNAL, 29, 1918, 414-415; 419. 

*F. Becker, Tactual learning and transfer of geometric forms, Clark Univ. 
Thesis Abstr., 3, 1931, 107-109. 
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the varying judgments of the two-point limen;’ and (4) the reading of Braille 
may be considered as a perceptual process which is limited to certain bodily regions 
and is thus a stricter test of transfer than one based upon motor tasks which involve 
general postures and trunk responses. 


METHODS AND RESULTS 


Two methods were used in the present study. The first consisted of testing the 
transfer of training from one hand to the other. The second consisted of testing the 
ability to read tactually after a period of visual training. Each method and its results 
will be discussed separately. 

Method I. Transfer from one hand to the other. The index finger of one hand 
was trained until § could read every letter of the Braille alphabet, then a test was 
made with the index finger of the other hand. Of the 5 Ss used in Method I, 4 
who were right-handed were trained with the right hand, and the Sth, left-handed, 
was trained with the left hand.* The letters of the alphabet were presented on 
separate cards, on each of which a single letter was embossed by the use of the 
standard Braille slate. The Ss were blindfolded. 

On the first day of training, § was presented with the Braille characters, one at 
a time, in alphabetical order, and allowed 15 sec. for the tactual exploration of 
each letter. This was the only presentation of the alphabet in order ever given to S. 
Immediately following this introductory exploration, at the same sitting, the letters 
were presented in haphazard order and S$ was given a time limit of 30 sec. in which 
tactually to recognize and name the letter. If the § responded correctly E said, 
“Correct,” and proceeded to the next letter. If § responded incorrectly or failed to 
respond at all within 30 sec., E gave the‘correct name of the letter and then allowed S$ 
a 5-sec. period in which to make a further tactual exploration. This prompting 
method was used throughout the training series. 

On each day thereafter one presentation of the alphabet, in haphazard order, 
was given according to the prompting method. 

The test of transfer was immediately taken in the same sitting at which S first 
named every letter correctly within the time limits. The test consisted of the attempt 
to recognize the letters, presented in haphazard order, with the index finger of the 
other hand. The blindfold was then discarded and S was asked to draw the Braille 
characters as he imagined them to look. 


Results of Method I. Table I shows the number of trials that were necessary for 
the recognition of the alphabet and the number of letters recognized per trial in 
the training series for each S$; also, the number of letters recognized in the test 
presentations to the untrained hand. 

In Table I it may be seen that there was almost complete recognition of the 
alphabet in the test presentation to the untrained hand. The Ss (T and B) who 
learned the alphabet most quickly correctly recognized all the letters in the test 
presentation; H and C with longer learning periods failed to recognize 3 and 2 
letters, respectively; and M, the § with the longest learning period, was given a 

*Cf. E. G. Boring, The stimulus-error, this JOURNAL. 32, 1921, 465-470. 

®* There is no agreement regarding the relative ability of the two hands. Cf. 
J. M. Smith, The sensory function of the non-preferred hand, J. Exper. Psychol., 
16, 1933, footnote, 271 f. 
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series of test presentations in the first of which he failed to name 3 letters correctly 
but in the fifth trial he recognized them all. 

Following the test presentations the Ss were asked to draw the letters. The result 
was that the simpler letters were quite accurately reproduced, but some of the more 
complex letters were always drawn incorrectly. Three of the Ss insisted upon making 
two sets of drawings, one set to show what they thought the stimulus must really 
be like, and a second set to show upon what they actually based their judgments. 
In Fig. I are shown copies of some of these drawings. 


What S thought 
letter must be like 


What S based 
his judgment upon 


Correct Braille 
characters 


Fic. I. SHowING GRAPHIC RECALL OF SOME OF THE LETTERS 


Method II. Transfer from visual to tactual reading. The extent to which tactual 
perception might be based upon a previous visual training was tested by the second 


method. Five new Ss were visually presented with the Braille letters, each letter 
printed on a separate card. On the first day of training each § was shown the 
letters one at a time in alphabetical order and allowed 15 sec. to look at each letter. 
Immediately afterward, at the same sitting, a haphazard order of presentation was 
given with 30 sec. allowed for visual recognition of each letter. § was told if his 
response was correct, or if incorrect he was given the correct name of the letter and 
allowed 5 sec. for further visual inspection. This prompting method was repeated 
once daily until § made one errorless performance. Immediately following the error- 
less performance, at the same sitting, § was blindfolded, presented with the em- 
bossed Braille cards, and asked to recognize them tactually with the index finger 
of the right hand. He was allowed 30 sec. in which to name the letter correctly. 
If he failed he was told the name of the letter and given 5 sec. for further tactual 
exploration. The tactual presentation was repeated once daily till 5 named all the 
letters correctly at one sitting. 


Results of Method II. Table II shows the number of trials that were necessary 
for the recognition of the alphabet and the number of letters recognized per trial 
in the visual training series for each S$; also, the number of trials and number of 
letters per trial for tactual recognition in the test series. 

From Table II it may be seen that fewer letters were recognized tactually in the 
first test presentation than had been recognized in the corresponding test presenta- 
tion in Method I. Nevertheless more letters were recognized in Method II in the 
first test presentation than had been recognized in the very first trial of the tactual 
training series in Method I. The average number of letters recognized in the test 
presentation of Method II was 15.6; the average number recognized in the test 
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presentation of Method I was 24.4; and the average number in the very first trial 
of the training series of Method I was 8.6. 


CONCLUSIONS 


There is a ready transfer from one hand to the other in tactually reading the 
Braille alphabet. The transfer of the tactual reading ability is greater from a tactual 
training than from a visual training, which indicates that the transfer is not car- 
ried wholly in terms of visual imagery.” 


°K. Biirklen hints at another transfer of Braille in the following simple foot- 
note: “It should be mentioned that, strange as it may seem, the blind can read 
also with the toes.” Touch Reading of the Blind (trans. by F. K. Merry), 1932, 10. 
*R. V. Merry (An experiment in teaching tactual reading to seeing subjects, 
Ped. Sem., 39, 1931, 413) who taught two seeing adults to read Braille, con- 
cluded that they “obviously interpreted their tactual sensations into visual images.” 


STUDIES FROM THE PSYCHOLOGICAL LABORATORY OF 
VASSAR COLLEGE 


LXIV. RETINAL RIVALRY IN FREE VISION OF A SOLID OBJECT 


By M. F. WASHBURN and PRISCILLA MANNING 


In the course of experiments on retinal rivalry as experienced in looking through 
a stereoscope at slides representing outline figures of cones and pyramids, it oc- 
curred to the senior author of this paper that rivalry should be observable in ordinary 
vision of solid objects. She accordingly set about watching for it, and no sooner 
was it looked for by fixating some point in the surroundings beyond which the views 
of the two eyes differed, than it almost invariably appeared except in cases where 
the field of one eye had greater attention value than that of the other. The present 
paper is a report of observations under experimental conditions. 

They were made in a dark room. The objects used were two wooden cubes, one 
1.3 in. a side, the other 2.6 in. a side, painted black, with one side smoothly covered 
with white paper. The O sat with her head in a rest before a shelf. One of the 
cubes was placed on the shelf on a level with her eyes and at a distance of 10 in. 
from them; it was turned so that one edge was nearest the O and the white side 
was on the right; thus the right eye saw the whole of the white side and the left 
eye saw only the right half of the white side. A fixation-point was marked half-way 
up on the right edge of the white side. A small electric torch was used to illuminate 
the white side of the cube. To time the fluctuations, a metronome was started beat- 
ing at 120 per sec. O looked steadily at the fixation-point and observed the alterna- 
tions of the broad and narrow white fields; she said ‘Out’ when the broad field was 
seen and ‘In’ when the narrow field took its place. E made short pencil marks in 
time with the metronome ticks, vertical during the ‘in’ phase and horizontal during 
the ‘out’ phase. Each observation lasted for 2 min. Eight observations were made at 
a sitting, 4 with the large cube and 4 with the small one, the order differing for 
different Os so that practice and fatigue conditions should be equalized for the two 
cubes. The duration of the phases in half-seconds could be read from E’s records. 

No O experienced any difficulty in observing the rivalry; in fact, we found that 
anyone could observe it under ordinary daylight. This fact, together with other 
considerations bearing on the possible function of retinal rivalry in ordinary binocular 
vision of solid objects, was reported to the National Academy of Sciences on April 
25, 1933.’ The present paper merely supplies, as a matter of scientific decorum, some 
numerical data from observations under experimental conditions. 

There was no reliable difference between the rate of fluctuation in the small 
cube and that in the large cube. For the 21 Os the median length of a phase in the 
large cube was 3.83 sec., with a range from 2.78 sec. to 10 sec. The median length 


* Accepted for publication November 7, 1933. 
*M. F. Washburn, Retinal rivalry as a neglected factor in stereosopic vision, 
Proc. Nat. Acad. Sci., 19, 1933, 773-776. 
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of a phase in the small cube was 3.825 sec., with a range from 2.75 sec. to 12.995 
sec. The rank difference r between the large cube rates and the small cube rates was 
+ 0.858 P.E. 0.04. Sixteen of the 21 Os found the duration of the ‘out’ phase, that 
is, the field of the right eye, longer than that of the ‘in’ phase, that is, the field 
of the left eye, the ratio of average ‘out’ duration to average ‘in’ duration for a 
single O ranging from 2.81 to 1.14: the other 5 showed longer dominance of the 
‘in’ or left phase, the ratios ranging from 3.41 to 1.03. This is consistent with the 
greater frequency of right eye dominance in individuals. 

Conclusive evidence that the fluctuations were those of rivalry was furnished by 
the fact that when the eyes were closed at the end of a period of observation the 
negative after-images of the broad white field and the narrow white field appeared 
as black bands and alternated: no possible extraneous influence such as shift of 
fixation could operate here. 

The senior author of this report has been unable to find any reference in the 
literature to observations on rivalry in the ordinary vision of solid objects, but it 
seems highly improbable that it has been wholly overlooked. 


LXV. A COMPARISON BETWEEN THE MILES A-B-C METHOD AND RETINAL 
RIVALRY AS TESTS OF OCULAR DOMINANCE 


By M. F. WASHBURN, C. FAISON, and R. SCOTT 


Ocular dominance, the fact that a given individual is usually either right- or 
left-eyed, the right or left visual field tending to remain in consciousness longer 
than the other one, may be easily observed in experiments on retinal rivalry, where 
by means of a stereoscope, for instance, each eye is presented with a different field 
and the observer sees the two alternately. If the time during which each field appears 
is measured, it will often be found regularly and markedly longer for one eye, the 
right or the left, than for the other, the individual thus being revealed as either 
right- or left-eyed. 

Professor Miles has recently introduced a simple test for ocular dominance, which 
he calls the A-B-C Test.’ It is based on suggestions from the work of Parson® and 
of Dolman.* The person to be examined must not know the purpose of the test. He 
is told to keep both eyes open, and that the object is to test his ‘‘sharpness and 
quickness in seeing.’* The examiner stands 10 feet away from the subject, who is 
given “‘a paper funnel or V-Scope that is made of folded white cardboard formed 
in such a manner that it must be pressed open between the two hands if the subject 
is to see through the aperture,’ which is large enough only for one eye to look 


*W. Miles, Ocular dominance demonstrated by unconscious sighting, J. Exper. 
Psychol., 12, 1929, 113-126. 

* B. S. Parson, Lefthandedness: A New Interpretation, 1924. 

*P. Dolman, Tests for determining the sighting eye, Amer. J. Ophth., 2, 1919, 
867. 

* Miles, of. cit., 119. Miles, of. cit., 117. 
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through it. He is told that he must press the V-Scope open with both hands and, 
on getting a signal, look through it at a card which the examiner will expose, and 
report which of two spots printed on the card is larger and which is darker. The card 
is exposed for about 2 seconds. A set of 10 cards is used, each of which in the test 
for adults has printed on it two round spots differing in size and in shade of filling. 
E's true purpose, however, is to observe and record with which eye S looks through 
the funnel. 

In preparing to make an experimental comparison between the Miles Test and 
retinal rivalry as measures of ocular dominance, it occurred to the senior author of 
this study that perhaps some disturbing influence might be exerted by the fact that 
a fixation-point on a stereoscopic slide is much nearer the observer than is the 
case in the Miles Test, where the object to be looked at is 10 ft. distant. It also 
appeared possible that if the Miles Test were used with a near fixation, the cards 
being held just at the further end of a shortened cone, its results might be different 
from those obtained at the 10-ft. distance. Might not the eye dominant for far fixa- 
tion be the less dominant one with near fixation? With this possibility in mind, we 
divided the Miles Test into halves, one with far, the other with near fixation. The 
results however show no greater agreement between rivalry and the Miles Test than 
when near fixation was used. 

The entire proceeding was as follows. In Part I, the Miles Test was given to O, 
following the directions prescribed by its author exactly except that only 5 of the 
cards were used. Part II was the rivalry test. In a dark room O sat with her chin in 
a comfortably adjusted headrest under a 50-w. electric bulb, and held a stereoscope 
carrying a card one of whose halves was covered with Bradley saturated red paper 
and the other with Bradley saturated blue paper. O kept her eyes closed until E 
told her to open them. E sat at a side table with pencil and large sheets of paper, 
and started a metronome beating at 120 per sec. She then gave O the signal ‘Now,’ 
at which O opened her eyes and reported whether the slide looked predominantly 
blue, red, or purple. E, as soon as O reported, began to make short pencil marks in 
time to the metronome beats, vertical when O said ‘Blue’ and continuing thus until 
O said ‘Red,’ when the marks were changed to horizontal, or ‘Purple,’ when dots 
were substituted for dashes. This proceeding lasted 3 min. O then rested her eyes as 
long as she felt it necessary, and a second observation was made in the same way, 
except that the red and blue card was turned over so that the red and blue changed 
sides, the factor of color dominance being thus eliminated. 

In Part III, the Miles Test was given with the remaining 5 cards of the set, and 
with the pasteboard V-Scope shortened to half its original length and the cards held 
at a distance of 18 in. from O’s eyes. 

O’s ocular dominance in rivalry was expressed in the following way. The total 
number of half-seconds during which each eye’s field dominated was counted, and to 
each of these numbers there was added half the number of half-seconds during 
which purple, indicating binocular fusion, was seen. Each of these sums was ex- 
pressed in terms of a percentage of the total time of observation. The amount by 
which one of these percentages exceeded the other represented the amount by which 
one eye was dominant over the other. 

These time measurements have of course inaccuracies due to the fact that the 
shifting from one retinal field to the other is not instantaneously complete, but more 
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or less gradual, and that the binocular purple does not remain constant. For this 
reason we did not consider monocular dominance marked unless the difference be- 
tween the two percentages was at least 20; if it was between 10 and 20 it was re- 
corded as slight dominance, and if less than 10 it was called no dominance. 

There were 57 Os, all young women college students. Of these 19, or 33.3%, 
showed complete consistency between the results of the Miles Test and those of the 
rivalry test, 3 of these Os displaying dominance of the left eye, complete in the 
Miles Test and over 20% in rivalry; the other 16 similarly marked dominance of 
the right eye in both tests. 

As the results from those Os, comprising two-thirds of the group, with whom 
there was disagreement between two tests were carefully examined, the possibility 
appeared that handedness had something to do with the inconsistency. Forty-eight 
of our Os were right-handed. Of these 21, or 43.75%, showed more dominance of 
the right eye in the Miles Test than in the rivalry test. That is, 5 Os showed com- 
plete R eye dominance in the Miles Test and partial R eye dominance (between 10% 
and 20%) in rivalry. Nine Os showed complete R eye dominance in the Miles Test 
and no dominance (less than 10%) in rivalry. One O showed complete R eye domi- 
nance in the Miles Test and partial L eye dominance in rivalry. Three Os showed 
complete R eye dominance in the Miles Test and complete L eye dominance in 
rivalry. One O showed partial R eye dominance in the Miles Test (at 10 ft. distance, 
4 R, 1 L; at 18 in., 3 R, 2 L), and complete L eye dominance in rivalry; one O 
showed partial R dominance in the Miles Test (at 10 ft., 1 L, 4 R; at 18 in., all R), 
and partial L eye dominance in rivalry; one O showed partial R eye dominance in 
the Miles Test (at 10 ft., 3 R, 2 L; at 18 in., 3 R., 2 L), and no dominance in 
rivalry. 

Among the right-handed Os, there were 8 who showed less R eye dominance in 
the Miles Test than in rivalry. 

Of these, 4 showed complete L eye dominance in the Miles Test and no domi- 
nance in rivalry; 1 showed complete L eye dominance in the Miles Test and complete 
R eye dominance in rivalry; 1 showed partial L eye dominance (at 10 ft., 3 L, 2 R; at 
18 in., all L) in the Miles Test and no dominance in rivalry; 2 showed partial R 
eye dominance in the Miles Test (in one case, at 10 ft., 1 L, 4 R; at 18 in., all R; 
in the other case, at 10 ft., all R; at 18 in., 4 R, 1 L) and complete R eye dominance 
in rivalry. 

There were 6 completely left-handed Os and 4 who were left-handed for certain 
functions. In 6 cases, or 60% of this group, the two tests agreed perfectly: 3 of the 
left-handed Os (2 completely and one partially left-handed) showed R eye domi- 
nance, and 3 (one completely and 2 partially left-handed), showed L eye dominance 
in both tests. 

Of the remaining 4 left-handed Os, 2 showed more L eye dominance in the Miles 
Test than in rivalry. In both cases they showed complete L eye dominance in the 
Miles Test and no dominance in rivalry. Both these Os were completely left-handed. 
Of the other two Os, one completely and the other partially left-handed, both showed 
less L eye dominance in the Miles Test than in rivalry; the first having complete R 
eye dominance in the Miles Test and partial R eye dominance in rivalry, the other 
complete R eye dominance in the Miles Test and no dominance in rivalry. 

Thus of the right-handed persons, the number showing more right eye dominance 
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in the Miles Test than in rivalry was 21; the number showing more right eye 
dominance in rivalry than in the Miles Test was 8. Of the completely left-handed 
persons, the number showing more left eye dominance in the Miles Test than in 
rivalry was 2; the number showing more left eye dominance in rivalry than in the 
Miles Test was 1. In the partially left-handed group the figures for 3 Os were the 
same for both tests. The fourth partially left-handed O showed slightly less domi- 
nance in the Miles test than in rivalry. 

Professor Miles writes of his test that its results show “little interference from 
handedness,’"® and that “by using a folded cone that must be pressed open between 
the hands the results are freed in the main from prejudice by the handedness of 
those tested.” The present investigation indicates, so far as the right-handed group 
is concerned, that the Miles Test does contain the factor of handedness, since right- 
handed persons are much more likely to appear right-eyed in the Miles Test than 
when tested by retinal rivalry. The Miles Test is simpler to administer, but the 
rivalry test is quite possibly freer from the handedness factor and certainly gives a 
finer scale of measurement, since the results can be expressed in the difference be- 
tween percentages of time during which each of the fields is dominant. It takes only 
a little over 10 min. and a dark room is unnecessary. 


LXVI. THE COMPARATIVE CONTROLLABILITY OF THE FLUCTUATIONS OF SIMPLE 
AND COMPLEX AMBIGUOUS PERSPECTIVE FIGURES 


By M. F. WAsHBURN, C. REAGAN, and E. THURSTON 


In a recent study from this laboratory a comparison was made between the effi- 
cacy of attempts to control voluntarily the duration of phases in retinal rivalry and 
in the ambiguous perspective cube.’ The results indicated that the control was exer- 
cised by motor processes, full and incipient. The present report investigates the 
relative efficiency of attempts to control the duration of phases in three ambiguous 
perspective figures differing in complexity. These were the cube, the staircase, and 
the book, with its middle vertical line placed higher than the two side lines. The 
lines were drawn in black ink on squares of white cardboard, 20 cm. a side. The 
vertical and horizontal lines of the cube, the vertical lines of the book, and the out- 
side vertical lines of the staircase figure were 5 cm. long, the upper horizontal line 
of the staircase figure was 8 cm. long and there were 4 steps each 1 cm. high. The 
oblique lines of the book were 2.5 cm. long. 

Method. There were 60 Os, each of whom performed the observations twice, the 
sittings being on different days, and at the same hour to keep general fatigue reason- 
ably constant. They were held in a dark room. O sat with her head in a rest; the 


° Miles, Ocular dominance in human adults, J. Gen. Psychol., 3, 1930, 428. 

* Miles, op. cit., J. Exper. Psychol., 12, 1929, 125. 

*M. F. Washburn and A. Gillette, Motor factors in voluntary control of cube 
pape fluctuations and retinal rivalry fluctuations, this JOURNAL, 45, 1933, 315- 
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card with the cube was placed against the wall 60 cm. distant; a 50-w. light at a 
constant height above O’s head strongly illuminated the figure. E sat at a side table 
with pencil and paper, a stop-watch, and a metronome set at 120 per sec. O was 
allowed to observe the fluctuations of phase in the figure for a few minutes, to make 
sure that they occurred. E then gave her the following instructions: 

When I say ‘Now,’ you are to make every ettort to keep the cube lying on the 
ground. When the up phase appears try as hard as you can to get rid of it. When 
the down phase appears say ‘down; when the up phase appears say ‘up,’ but try 
to hold the down phase. 

In all cases, before beginning to make the record, E waited until O had observed 
both phases. The metronome was released as E gave the signal ‘Now,’ and she 
began making short pencil marks on paper in time with the beats; horizontal when O 
said ‘down’ and vertical when she said ‘up.’ The observation lasted 3 min., at the 
end of which O was allowed to rest as long as she felt it necessary. In the next 
observation the instruction was to hold the ‘up’ phase, and in the succeeding ones 
the order was: ‘in’ phase of book (this meant perceiving the middle vertical line as 
nearest to the O); ‘out’ phase of book; ‘stair’ phase; ‘wall’ phase of stair figure. 
During the second observation hour for a given O the order was: cube up, cube 
down, book out, book in, wall, stair. 

The results were treated as follows. By counting the horizontal or vertical pencil 
marks the total duration, during the 3-min. interval, of the phase supposed to be 
suppressed was found, and was taken as representing the degree of failure of control 
for that phase, that figure, that O, and that experiment. The final figures were the 
means of those obtained in the two experiments. 


Results. The easiest control was holding the book in the ‘in’ position, that is, 
with the middle vertical line nearest the O: the average number of half-seconds of 
failure within 3 min. was 106, S.D. 10.4. The stair was next easiest to hold, with 
an average failure of 114 half-seconds, $.D. 9.1. The difference between these 
averages is not reliable. Next harder to hold was the down phase of the cube: 
average half-seconds failure 144, $.D. 8.8. The difference between this average and 
that for ‘book in,’ divided by its $.D. gives 99.74 % of chances for a true difference; 
that between ‘cube down’ and ‘stair’ divided by its S.D. gives 99%. Fourth on the 
list is ‘book out:’ average half-seconds of failure 154, $.D. 13.28. The difference 
between this average and that for ‘book in’ gives 99.74% chances for a true dif- 
ference; that between ‘book out’ and ‘stair’ gives 99.4%; that between ‘book out’ 
and ‘cube down’ is not reliable. ‘Cube up’ is fifth on the list: average half-seconds 
of failure 173, S.D. 11.9. The difference between this average and that for ‘book 
in’ is completely reliable, as is that between this average and that for ‘stair;’ that 
between this average and ‘book out’ gives only 86% of a true difference. Lowest in 
control is ‘wall,’ with an average failure of 194, S.D. 13.58 half-seconds. The 
differences between this average and that for ‘book in,’ for ‘stair,’ and for ‘cube 
down’ are all perfectly reliable: that between the ‘wall’ average and the ‘book out’ 
average gives 98% of a true difference, and that between the ‘wall’ average and the 
‘cube up’ average gives 87% of a true difference. It will be noted that there is no 
correlation between the order of controllability and the time order of presenting the 
figures; if practice and fatigue were influential they must have neutralized each 
other. 
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A careful consideration of these results strongly suggests that the ease or diffi- 
culty of so-called voluntary control of the perceptual interpretations of these figures 
rests on two principles: (1) the simplicity or complexity of the response suggested ; 
and (2) its frequency in ordinary life. 

The book figure is most readily controllable, and it is the simplest figure. It is 
easier to hold that perception of the book which has been termed ‘in,’ that is, the 
one which perceives the center line of the back of the book as nearer and the two 
outer edges of the book as further away, than to hold the reverse perception. Ob- 
viously the former involves the simpler reaction: it is easier to imagine the book 
grasped by its back, requiring only one movement, whereas to grasp the outside 
edges suggest two movements, as does fixating the outside edges. 

If the principle of simplicity ruled alone, we should expect that the stair-wall 
figure would be the hardest to control. But its two interpretations differ greatly in 
the matter of familiarity. The stair is next to the most controllable perception. The 
reactions it suggests are a matter of everyday life, whereas an overhanging wall is 
a very rare phenomenon, whose perception involves some discomfort. Another in- 
stance of the principle of familiarity is furnished by the cube, whose two interpre- 
tations are about equal in complexity, but decidedly unequal in familiarity. The 
down phase stands third from the top, the up phase fifth from the top in con- 
trollability. We are much more used to sitting down on cubes than to looking at 
them suspended above us! 


LXVII. THE EFFECT OF AREA ON THE PLEASANTNESS AND UNPLEASANTNESS 
OF COLORS 


By M. F. WasHBurn, K. G. MCLEAN, and ‘A. DopGE 


Professor J. G. Beebe-Center,’ in his recent admirable book on pleasantness 
and unpleasantness, refers to a study on the subject named in the title above 
which was made in the Vassar Laboratory in 1911,? and suggests that in view of the 
lack of data on the statistical reliability of its results it might well be repeated. The 
fact is that twenty-two years ago many American psychologists were in a state of 
statistical innocence, and considered an average sufficiently chaperoned by an average 
deviation, and the difference between two averages thus accompanied a solid addi- 
tion to knowledge. In accordance with Professor Beebe-Center’s suggestion, the 
present paper describes a repetition of the 1911 study under better experimental 
conditions and with a proper treatment of results. 

Method. The material was identical with that in the earlier investigation; namely, 
a set of Bradley colored paper squares 5 cm. a side and another set 25 cm. a 
side. Eighteen colors were used in each set: saturated red, orange, yellow, green, 
blue, and violet, and the lighter tint and darker shade of each of these colors. 
In the original study these colors were viewed by ordinary daylight, and at the 


Beebe-Center, Psychology of Pleasantness and Unpleasantness, 1932, 
156-157. 

*D. Clark, M. S. Goodell, and M. F. Washburn, The effect of area on the 
pleasantness of colors, this JOURNAL, 22, 1911, 578-579. 
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beginning of the present study we tried to reproduce this condition, but finally 
transferred the work to a dark room, using a daylight 50-w bulb for illumination. 
Thus the background was dark, while in the earlier study it was a gray wall. There 
were 82 Os, each of whom performed the experiment twice, at an interval of more 
than a day. The colored squares were hung one at a time by an inconspicuous 
thread against the wall of the dark room at a distance of 85 cm. from the O, 
who looked at the color for 10 sec. and reported her judgment of its pleasant 
or unpleasant quality by using one of the numbers from 1 to 7, 1 meaning very U, 
2 moderately U, 3 slightly U, 4 indifferent, 5 slightly P, 6 moderately P, 7 very 
P. This was the method of report used in the 1911 study. 

The order of presenting the colors was constant and was as follows, S and L 
in front of the color initial meaning ‘small’ and ‘large’ respectively: LGS, LY, 
SBT, LR, SV, SYS, LO, SVS, LR, LGT, SOS, LG, SBS, SYT, LB, LVT, SOT, 
SGS, IRT, SY, LBT, SR, LV, LEYS, SO, LVS, SRS, SGI, 105, SG; 
LBS, LYT, SB, SVT, LOT. This order was built on two principles; to avoid hav- 
ing the large and small areas of a color presented in immediate succession, since 
the method called for absolute rather than comparative judgments; and to have 
the large and small areas of a given color both preceded by the same color to keep 
successive contrast constant. For each O the average affective value, that is, the 
mean of those reported in the two observations for each of the two areas of 
each of the 18 colors was found, and the average of these averages, representing 
the group’s judgment of the affective value for each color in each of the two 
areas, was recorded. The difference between the group affective value for the 
small area and that for the large area of each color was obtained, together with 
the standard errors of such differences as were not negligible in amount. This 
method was supplemented by counting for each color the number of Os who gave 
a higher affective value to the smaller area than to the larger area, and the number 
who gave the higher value to the larger area: this method ignored the amount of 
preference. 

Only two reliable differences in the pleasantness of the two areas were found. 
They were for the Y shade, whose average affective value in the small area 
was 2.37 and in the large area 1.58, the differences of 0.79 being 5.5 times its 
standard error; and for the O shade, whose average affective value in the small 
area was 3.82 and in the large area 3.08, the difference of 0.74 being 3.4 times 
its standard error. Other amounts by which the average affective value of the 
small area exceeded that of the large area were as follows: sat. Y, 0:56, 2.53 
times its standard error; R tint, 0.26, 1.86 times its o; sat. G, 0.375, 1.71 times 
its o; sat. O, 0.415, 1.70 times its o; O tint, 0.34, 1.65 times its o; sat. R, 0.49, 0.96 
times its o. The following colors showed differences in favor of the small area, all 
wholly unreliable: V shade, 0.19; B tint, 0.15; sat. B, 0.13; Y tint, 0.10; R shade, 
0.02; V tint, 0.01. The following colors showed differences in favor of the larger 
area, all statistically negligible: G tint, 0.07; sat. V, 0.185; B shade, 0.19; G shade, 
0.28. 

Approximately the same order appears when the colors are arranged in order 
of the ratios of number of cases where small area was preferred to number of cases 
where large area was preferred, the rank difference r between the two arrays being 
+0.868 + .04. 
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The most immediately conspicuous result is the decided preference for the small 
area of Y shade. Now this color was the most unpleasant to our Os of the whole 
series. The sum total of all the affective values for Y shade, small area and large 
area, together was 3245, the median of these sums for all the colors being 7620. 
It would seem natural for the most disagreeable color to be the one whose small 
area would be most preferred over the large area, on the principle that we can easily 
get too much of a bad thing. If this is the explanation, there should be a reliable 
negative correlation between the total sum of a color’s affective values and the 
amount by which the sum of the affective values of its small area exceeds the sum 
of the affective values of its large area. But this r turns out to be only — 0.011 
+ .166. 

The Es ascribed the general dislike of these colors, Y shade and O shade, to 
their very disagreeable associations with mud and with fecal matter. The interest- 
ing point suggests itself: can the mere increase of area of a color, within the mod- 
erate limits used in this experiment, greatly increase its unpleasantness when the 
color is considered merely in itself? Must not any great decrease in its affective 
value with such a change result from association with something that is disagree- 
able to other senses or because of some taboo? In other words, is it possible for 
too much of a color to arouse as intense an unpleasantness as can be caused by 
too much of smells, contact sensations, and objects associated with tabooed situa- 
tions ? 

A second statement is suggested, though not conclusively proved, by our re- 
sults. The colors for which superiority of small over large areas is not wholly desti- 
tute of statistical support are: YS and OS (entirely reliable), Y (99.4% reliable), 
RT (between 96 and 97% reliable), G and O (96% reliable), OT (between 94 
and 95% reliable), R (83% reliable). Spectral brightness seems to play a part 
here. The saturated colors on this list are Y, O and G, with R lowest: this is the 
daylight order of brightnesses. B and V show no superiority of small over large. 
The tints showing superiority are RT and OT: to an ordinary observer these tints 
in the Bradley colors seem to have more saturation than the other Bradley color 
tints, but of course there is no accurate information on this point. With the exception 
of YS and OS, whose marked superiority in the small area we have supposed due 
to unpleasant associations, there is -no shade whose smaller area is pleasanter than 
its larger area. 

In the 1911 paper there was reported a general tendency to prefer larger areas 
in shades and tints: the present study finds such an indication only in 4 out of 
6 shades and 4 out of 6 tints. In the 1911 study all saturated colors except R 
were preferred in the smaller area; the present study finds indications of this tend- 
ency only in Y, O, G, and R; not in B and V. Since the number of Os in the pres- 
ent investigation was almost four times that in the earlier one, and since the results 
have this time been so much more adequately treated, the earlier work may be 
returned to oblivion. 

In summary, the paper just presented finds a marked tendency to prefer small 
areas (5 sq. cm.) to larger (25 sq. cm.) areas of the darker yellow shade and orange 
shade of the Bradley colored papers; this preference is ascribed to unpleasant as- 
sociations. It finds some indication, using the Bradley papers, that colors from 
the brighter spectral regions and of greater saturation are preferred in smaller 


areas. 
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A THYRATRON CHRONAXIMETER: ITS OPERATION 
AND CALIBRATION 


By GEORGE KREEZER, The Training School at Vineland, and JoHN D. 
COAKLEY and Kart M. DALLENBACH, Cornell University 


Although an electric current of rectilinear form is the standard with reference 
to which the chronaxies of tissues are specified, much of the work in the field 
has not involved the use of this form of pulse. Many workers, while affirming the 
theoretical superiority of pulses of this form as stimuli in the measurement of tis- 
sue excitability, have failed to make use of them on account of certain unsatisfac- 
tory features of the instruments available for their production. The earlier instru- 
ments devised for producing rectilinear pulses were all mechanical in nature. The 
Helmholtz pendulum, the Keith-Lucas pendulum, the Weiss ballistic rheotome, and 
the Lapicque chronaximeter are among the better known of this type of instru- 
ment. The defects inherent in mechanical methods for controlling pulses of cur- 
rent have been pointed out by a number of workers,’ and several attempts have been 
made in recent years to make use of electronic tubes for producing more satis- 
factory types of instrument for tissue stimulation. Circuits involving the use of 
vacuum tubes have been described by Fabre? and by Koch.* Only that of Fabre is 
adapted for producing single pulses. 

Schmitt and Schmitt have described a circuit designated as a universal precision 
stimulator which makes use of the recently developed Thyratron mercury vapor 
tube.* The authors report that it is possible, by means of their apparatus, to vary 
independently the rate of stimulation, the intensity of the shock, its shape and 
its duration, and to produce pulses less than 0.16 in duration. They make no specific 
reference to rectilinear pulses. Examination of their circuit indicates, however, that 
it would not be possible to produce rectilinear pulses by means of it since a trans- 
former constitutes an essential part of their apparatus, being used to transmit 


*Th. Weickert, Der Stromverlauf einiger physiologischer Reizapparate, aufgenom- 
men mit dem Oszillographen, Beitr. z. Physiol., 1, 1920, 227-254. 

F. Scheminsky, Einige Bemerkungen iiber die Unterbrecher zur Herstellung Leduc- 
scher Mianderstréme, Klin. Woch., 5, 1926, 839-841. 

H. Lullies, Methoden der elektrischen Reizung von Muskeln und Nerven, Handb. 
a. biol. Arbeitsmethoden, Abt. V, Teil 5A, Heft 6, 1931, 1076-1113. 

H. Koch, Eine Réhrenanordnung zur Erzeugung pulsierender Gleichstréme vari- 
abler Frequenz, Intensitat und variablen Unterbrechungsverhiltnisse, Arch. f. d. ges. 
Physiol., 1932, 169-174. 

* Ph. Fabre, Production d’une «7de rectangulaire pour la recherche de Ja chron- 
axie, C. R. Acad. Science, 187, 1928, 849-852. 

* H. Koch, Joc. cit. 

*O. H. A. Schmitt and F. A. Schmitt, A universal precision stimulator, Science, 
76, 1932, 328-330. 
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the pulses from the plate circuit of the Thyratron tube to the output circuit of the 
stimulator. 

Thorne has recently described a circuit, involving the use of two Thyratron tubes 
designed to produce pulses of current of rectilinear form.’ A circuit of this type 
has been set up in the Cornell laboratory, with certain modifications, and determina- 
tions made of its operating characteristics. 

A diagram of the circuit is given in Fig. 1. The apparatus operates as follows. 
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Fic. 1. Circurt-DIAGRAM OF THE CORNELL CHRONAXIMETER 


C = decade condenser (0.001 — 1.110 wF.); Ei, E:, = power supplies; 
K = key; 1, tf, t%, 1, and rz = fixed resistances; r, = variable or decade resistance 
used as a potentiometer; t, and t, = Thyratron FG—17 tubes; Tr = transformer 
capable of providing 5.4 amperes for each tube; Sw: and Sw: = switches; V, = 
D.C. voltmeter; V, = A.C. filament voltmeter. 


S is stimulated only during the time in which current flows through the potentiom- 
eter in series with t,. At the start of any measurement, switches Sw; and Sw, are 
closed and the key K is open. No current flows through either tube on account of 
the negative grid bias maintained by the battery E,. When the key K is closed, 
a current immediately starts to flow around circuit E,ABJE2, and is maintained until 
the key is released. At point B the current divides into two parts, one part re- 


°F. C. Thorne, A thyratron-tube chronaximeter, this JOURNAL, 45, 1933, 515- 
517. 
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turning to the battery E, by way of r;, and the other serving to charge the decade 
condenser C. In order for a current to be initiated in the plate circuit of either tube, 
the grid must become more positive than a certain critical value (this critical 
value is about —3 volts for the FG-17 Thyratron when 200 volts are used on the 
plate). As indicated in the diagram, the grid of t, will take on the potential of point 
B and the grid of t, the potential of point D. After the key K is closed, point B 
will be more positive than point D, on account of the potential difference (p.d.) 
drop across r,, until the condenser is completely charged. Point B will therefore 
exceed the critical grid value earlier than point D; t; will accordingly be set into 
operation before tz. The time required for point D, connected to one plate of the 
condenser, to acquire a sufficiently positive potential relative to the filament to 
initiate a current in tz will depend on the p.d. effective in charging the condenser 
and on the product of the capacity of the condenser and the resistance of 1. 

As soon as the plate current starts in t,, it will lead the current in t: to stop, 
since there will no longer be sufficient potential difference between the plate and 
filament of t, to maintain the current. This is because the p.d. available between 
plate and filament of t, depends both on the p.d. existing between points F and J, 
and on the resistance of r,. As soon as the current starts in t, (which is in parallel 
with the combination t; and rz.) the p.d. between F and J will be determined almost 
wholly by the resistance of the t, branch, since this resistance is very small com- 
pared to that of the t, branch. The p.d. drop will therefore be about 10 volts, 
the p.d. drop characteristic of the tube, and which is necessary to maintain the cur- 
rent through the tube after it has started. But in the t, branch of the circuit, this 
total p.d. of 10 volts will not be available between the plate and filament of the 
tube alone, since part of the p.d. drop must occur in the resistance r, as long as 
current flows. The remaining p.d., which would be available between the plate and 
filament of the tube, is not great enough to maintain the flow of current. The 
current through the t: branch therefore stops suddenly, as t, starts to conduct. 
There will thus be produced a pulse of current through the potentiometer which 
starts and stops abruptly, the suddenness of these changes being determined by 
the ionization times of the tubes t: and t., respectively. This ionization time is 
about 0.01 o for the Thyratron FG-17. In order, now, to deionize t, and return the 
circuit to its original non-conducting state, either Sw: or Sw, must be opened. 

For measuring the p.d. tapped off from the potentiometer and used for stimulat- 
ing S, the procedure described above is repeated, but with Sw, left open and the 
stimulating electrode not in contact with S. The p.d. corresponding to any setting 
of the potentiometer may now be read by means of voltmeter vi. The readings 
thus made with § excluded from the circuit will be a correct indication of the p.d. 
between points G and H during stimulation only if the resistance of the S-branch 
(S + 1,) is large relative to the resistance between points G and H of the poten- 
tiometer. If, however, the resistance of the S-branch is not considerably larger 
than the resistance between G and H, the p.d. drop between G and H will be 
smaller when S is included than when he is not, and the voltmeter readings will 
be in error. In such a case, the voltmeter-potentiometer combination must be cali- 
brated so that the p.d. with S in the circuit which correspond to readings made when 
S is not in the circuit will be known. 

It wil! be recalled that the essential agent effective in stimulating a tissue is 
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the density of the current through it. Measurement of the p.d. at the terminals 
of the branch of the circuit including § is, however, conventionally used as an in- 
dex of the strength of the current through the tissue since, as expressed in Ohm's 
law, the current at different times will be proportional to the p.d. if the resistance 
of the part of the circuit involved is constant. It is necessary, therefore, that safe- 
guards be used to keep the resistance of the S-branch substantially constant. For 
this reason a resistance of 10,000 ohms is placed in series with S$ so that smail 
fluctuations of resistance of § will make relatively little change in the strength 
of the current corresponding to a given p.d. between G and H. 

It should be noted that in a circuit of the present type fluctuations of resistance 
of the S-branch have absolutely no influence on the duration of the electric pulses. 
In the present circuit, duration is dependent wholly on the events occurring in 
the grid circuits of the Thyratron tubes. In the condenser-discharge type of stimu- 
lator, on the contrary, the duration of the pulses is dependent upon the resistance 
of S, and although a special network of resistances is conventionally used to minimize 
the effect of changes of S’s resistance on the duration of the pulses, it is obvi- 
ously an advantage for the duration of the pulses to be completely independent 
of variations in S, as is true in the case of the present circuit. 

The electrical dimensions of the various parts of the circuit in use in the Cornell 
Laboratory are indicated in the diagram. The purpose of the various resistances used 
is as follows: rm is used to prevent the plate current of t, from becoming greater 
than 0.5 amperes which is the maximum average current safe for the tube to con- 
duct; r, is used as a potentiometer to control the p.d. used for stimulating S. The 
greater the resistance of r, relative to 1, the greater is the proportion of the voltage of 
battery E, which will be available at the terminals of the potentiometer. If, however, 
the resistance of the potentiometer is made so high that it approximates the resistance 
of the S-branch (about 20,000 ohms), then the voltmeter readings will be in error 
and, as pointed out above, a special calibration of the potentiometer-voltmeter 
combination will be needed; tr is used in series with S§ in order that the total re- 
sistance of the S-branch will be so large that possible fluctuations of resistance in 
S may be considered negligible, as pointed out above; r, and r, are used to limit 
the average grid current to less than 0.05 amperes, the maximum tolerated by the 
tube—this need might also be taken care of by a single resistance located in the A-B 
limb of the circuit; r, has the additional function of helping to determine the time 
interval between the starting of tubes t; and t,; r; is used so that practically the en- 
tire p.d. available from E, will exist between the points B and J. All the resistances, 
especially those in the plate circuit, should be non-inductive, since the presence of 
self-induction would reduce the rectilincarity of the current pulses. 

Concerning the selection of an appropriate source of power for the plate cir- 
cuit, a few words may be added. In the diagram, the power supply for the plate 
circuit is represented as provided by batteries. With 500 ohms used for 1, and 225 
volts for E:, close to 0.5 amperes of current must be supplied. For current drains 
as large as this, dry batteries are not appropriate since such discharge rates would tend 
to quickly discharge a dry battery and render its operation unstable. Therefore, 
with 500 ohms used for rm, either storage cells, a motor generator of D.C., or a 
rectified and filtered A.C. supply should be used. In the present calibration, a motor 
generator of D.C. was used as the source of power. 
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Dry cells might be used if the current drain were reduced by the use of a greater 
resistance for 1, e.g. about 5000 ohms. Then only about 50 milliamperes would be 
drawn during the time t, was conducting. It would be necessary, too, to use a 
proportionately higher resistance for r., so that most of the p.d. provided by the 
power source would be available at the terminals of the potentiometer for stimulat- 
ing S. In this case, as mentioned above, it would be necessary for the potentiometer- 
voltmeter combination to be calibrated so that the voltmeter readings would indicate 
the actual potential difference effective between the potentiometer leads when cur- 
rent flowed through the S-branch. 

The apparatus described above has been calibrated by means of the cathode 
ray oscillograph to show the form of the pulses produced,® and by means of a 
ballistic galvanometer to determine the duration of the pulse corresponding to various 
settings of the condenser C for a given value of r,. The results of this calibration are 
given below. 

(1) Form of pulse. The photographs reproduced in Fig. 2 indicate the form 
of single pulses produced by the present apparatus. The duration of the pulse, 


1000~ 1000~ 500~ 
Fic. 2. CATHODE RAY OSCILLOGRAMS SHOWING THE FORM OF THE 
PULSES PRODUCED 


progressing from right to left, is indicated by the sine wave near the bottom of the 
photograph. The rising and falling phases of the pulse, because of their abrupt- 
ness, do not reproduce in these photographs, although they appear on the oscil- 
lographic screen as fine, straight lines without any detectable irregularities. The top 
of the wave, regardless of its duration, is likewise a straight line without irregular- 
ities. If r; and r, are inductive resistances, two irregularities appear in the wave: 
the first is a small, narrow spike at the end of the rise; the second is a wide, inverted 
spike appearing just as the curve reaches its initial level. In the curves shown in 
Fig. 2, no such spikes are apparent, indicating the lack of self-inductance in the 
circuit. 

(2) Range of duration of pulses. The duration of the current pulses produced 
by the apparatus is controlled by the setting of the condenser C for a given resis- 


*We wish to express our thanks to Mr. T. T. Goldsmith of the Department 
of Physics for placing his cathode ray oscillograph at our disposal and assisting in 
recording the form of the pulses produced by the present apparatus. 
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tance (e.g. 3000 ohms) of 1. The duration in seconds corresponding to particu- 
lar condenser settings was determined by means of measurements made with a ballis- 
tic galvanometer substituted in place of the subject. For a current pulse of rectilinear 
form, the duration of the pulse may be determined by the use of the formula: 


T = KdR/E 


in which T is the time of discharge in sec., d the deflection in centimeters on the 
galvanometer-scale produced with a given setting of the condenser, R the resistance 
of the circuit branch including the galvanometer, E the p.d. applied at the terminals 
of this branch of the circuit, and K is a constant for the galvanometer equal to 
the quantity of electricity in coulombs necessary to produce a deflection of 1 cm. 
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CAPACITY IN MICROFARADS 


Fic. 3. SHOWING THE DURATION OF THE CURRENT PULSES CORRESPONDING TO 
VarIOUS SETTINGS OF THE CONDENSER 


The duration of the pulses corresponding to various settings of the condenser is 
shown in the accompanying table and in Fig. 3. The relationship is linear and may 
be represented by the equation: 


t = 4.2722 C + 0.0218 


in which ¢ is the time in milliseconds; C is the capacity of the condenser in micro- 
farads that was used; 4.2722 the slope of the line; and 0.0218 the duration of the 
pulse produced with a zero setting of the condenser, which is due to the residual 
capacity present between grid and filament of t, or their connections. 
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The table gives, in addition to the observed durations at various capacities of the 
condenser C as computed from the ballistic galvanometer readings by Formula [1], 
the durations as calculated by the generalized Formula [2]. It will be seen from a 
comparison of the observed (O.T.) and calculated (C.T.) times that the values are 
very close; they seldom differ by more than one point in the second decimal place and 
frequently differ by amounts less than 0.00001 sec. The accuracy of the apparatus 
and of its calibration is thus indicated. 


TABLE I 


DuraTION IN MILLISECONDS OF THE CURRENT Putses AT VARIOUS CAPACITIES 
OF THE CONDENSER 


C=capacity in uF; O.T.=observed duration as measured by a ballistic galvanometer; C.T.= 
duration computed by formula [2]. 
Cc O.T. C Cc Ot, 


2940 .090 -4001 .4063 .009 .0558  .0602 
8668 .080 -3609 .3636 -008 .0507 .0560 
4395 .070 -2984 .3209 .007 .0482 .0§17 
0123 .060 .2780 .2781 .006 -0426 .0474 
5851 .050 -2266 .2354 .005 -0421 -0432 
1579 .040 -2036 §=.1927 -004 .0396 .0389 
-400 1.6977 1.7307 -030 -1663 1505 -003 .0346 
300 3051 3035 .020 .1222 1072 .002 - -0303 
-200 .8940 .8762 .O10 .0695  .0645 -0261 
-100 .4534 .4490 .000 .0218 


1.000 
«900 
.800 
.'700 
-600 
. 500 


3038 
8897 
4190 
9623 
6019 
1572 


With the constants specified above for the circuit it is possible to obtain a range 
of temporal values extending approximately from 0.0218 to 4.30000. This range can 
readily be extended by substituting greater resistances for 1,, since the interval 
between the operation of tubes t; and tz is proportional to the product of the resist- 
ance of r, and the capacity C. The present apparatus thus makes available electrical 
pulses of rectilinear form and a range of durations whose extent can be readily 
controlled by simple adjustments of the circuit. 


A ROCHELLE-SALT-CRYSTAL MOTOR USED AS AN OSCILLOGRAPH 


By HARRISON MusGRAVE and MILTON METFESSEL, University of 
Southern California 


Several types of phoneloscopes and oscillographs are available, the former ener- 
gized directly by sound waves impinging on a diaphragm, and the latter usually 
actuated by the output of an amplifier. Both instruments are expensive and fragile. 
The motor here described reduces both of these difficulties, and it gives an adequate 
response from 0 to 3500 d.v. a sec. 

Rochelle-salt-crystal loud-speakers may be purchased complete and the speaker- 
cone removed or the driving motor may be procured by itself.* Such a motor is shown 


1The Brush Development Co., 3715 Euclid Ave., Cleveland Ohio; or C. H. 
Stoelting Co., 424 N. Homan Ave., Chicago. 


if 
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in Fig. 1 with the phoneloscope attachment in place. A small block of wood or 
metal is mounted securely to the face of the motor about 14 in. from the end of the 
driving lever. One leg of an inverted U (Fig. 1, A) is fastened to the block, and 
the other end to the upright finger at the extremity of the driving arm (B). We have 
used pieces of hair-spring from an alarm clock for this purpose. The end fas- 


Fic. 1. ROCHELLE-SALT-CRYSTAL MOTOR 


tened to the block may be forced through the middle of a flat toothpick, bent 
back around it, and the toothpick then glued to the block. The other end is 
fastened to the lever with Duco Household cement. (This is a handy sub- 
stance to have in the laboratory. It sets quickly, is heat- and moisture-proof, will 
stick to almost anything save rubber, and can be removed if desired with lac- 
quer thinner.) A rectangular mirror is mounted to the U with gummy shellac. 
This will hold it securely in place, and yet allow it to be moved around to the point 
of best adjustment. This point may be determined by trial, pressing the lever lightly 
with the finger to tilt the mirror. The smaller the U, the greater will be the arc 
through which the mirror-chip oscillates. The mirror is cut from a silvered micro- 
scope cover-glass. There is so much power available from these motors that the size 
of the mirror may be relatively large. 

If a light beam is direted on the mirror chip while a sound is impressed on the 
microphone, the wave may be photographed on a moving film, or may be observed 


A 
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directly on an apparatus such as the phonoprojectoscope.? As the amplifying unit 
has been described,* further reference will not be made to it. 

To test the crystal or the mounting for accurate response, the crystal may be con- 
nected directly to the commercial A.C. circuit. A pure sine wave should result. 


A 


B 


Fic. 2. WAVE-FORMS RECORDED 
= 2800 d.v.; B = 2700 d.v.; C = difference tone 
of 100 d.v.; D = 50 dv. 


Fig. 2 shows wave forms recorded with this oscillograph. The top line (A) 
has a frequency of 2800 d.v., and the second line (B) 2700 d.v. These sounds 
were made from two of Young's difference-tone bars.* For the third line (C) 
the two tones were sounded together. The difference tone, with a frequency of 
100 d.v. is very pronounced. The last line (D) is a time line of 50 d.v. made 
by stepping the 110 volt A.C. lighting current down to 18 volts and applying 
it directly to the oscillograph. This figure illustrates the performance of the device, 
and indicates one purpose for which it might be used. 

This oscillograph may also be used to get an accurate measure of duration, or 
the extent of excursion of a movement. As noted before, the crystal bends pro- 
portionately to the amount of voltage impressed across its two faces. It will maintain 
the same displacement as long as the voltage is constant. Since it acts as a con- 
denser, it draws no power from a source of direct current, and the amount of cur- 
rent flowing in any other part of the circuit will not effect its displacement unless 
the voltage is varied thereby. Thus a simple circuit will enable one to control the 
amount of the crystal displacement. All that is needed is a source of from 45 to 
250 volts D.C. (which may be.easily procured from B batteries), a potentiometer, 
and the oscillograph. Fig. 3 indicates all the necessary wiring. The potentiometer 
may be one of about 20,000 ohms similar to those used in radios. At 200 volts, 
the current drain from the B batteries with a potentiometer of this ohmage will 
be only 10 milliamperes, which means almost shelf life for the batteries. A 
potentiometer of higher resistance may be used equally well if desired. 


*M. Metfessel and J. Tiffin, A new phonoprojectoscope, this JOURNAL, 41, 1929, 


2. 

*Cf. H. Musgrave and M. Metfessel, Mirror tonoscopes, this JOURNAL, 46, 
1934, 478-480. 

*P. T. Young, Series of difference tones obtained from tunable bars, this 
JOURNAL, 33, 1922, 385-393. 
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Varying the set of the potentiometer will vary the displacement of the crystal, 
which in turn will deflect the light beam to a new position on the recording film. 
The light line on the film will stay at the same level until the potentiometer is again 
varied. The potentiometer may be varied mechanically by such means as a lever 
attached to its shaft, a gear and ratchet, or a bow and arrow arrangement with the 
string of the bow wrapped once around the shaft. 


R 


| 
iM 
Fic. 3. WIRING DIAGRAM 
B = Direct current source, 50-200 volts as required; 


R = 20,000 ohm potentiometer; M = Crystal motor 
oscillograph 


The film, of course, must be moving across the light beam and perpendicular 
to its direction of deflection. One advantage of this recording system is that, if 


the experiments are to be conducted in the light, the recording apparatus may be 
at any convenient distance away in a dark room. 

If a time-line is desired, a second oscillograph may be operated at the same 
time, its power coming from the house-lighting circuit. It will probably be found 
advisable in this case to step down the voltage with a transformer so the time line 
will not have too great an amplitude. 


— 


NOTES AND DISCUSSIONS 


SOCIOLOGY AND GESTALT PsYCHOLOGY 


Like Psychology, Sociology as a science wants definition. This is clearly revealed 
in a recent book which, since it aims to be a critical study of the subject, is em- 
ployed as a basis for the present discussion.’ 

As regards the contribution of psychology to sociology, this book is more pro- 
nounced in its opposition to behaviorism, than in its constructive employment of 
any other psychological theory. The refusal of behaviorism is the usual one; that 
a reduction of human conduct to reflexive acts, conditioned by more and more 
elaborate complexes of stimulation, fails to explain the distinctively human phe- 
nomena of culture. 

“Since,” writes Professor Jensen in his Introduction, ‘the sciences of culture 
differ from the natural sciences in their subject matter and problems, they require 
a different methodology for their development. First, cultural phenomena cannot 
be analyzed and described without reference to meaning, which implies conscious 
states; second, they cannot be explained without reference to purpose, which involves 
a consideration of ends; third, they cannot be predicted, except in terms of crude 
probabilities, without reference to values; and fourth, they cannot be controlled 
without reference to motives, both of which [control and motive?] require insight 
into impulses, wishes, attitudes and desires’ (p. xvii). 

This somewhat dogmatic statement is elaborated by Professor Ellwood in his 
critical study, but nowhere do we find a clear definition of the cultural method he 
advocates. He admits that the processes with which the social sciences deal are 
“essentially psychological,’ but insists that they ‘‘are only to a small extent amen- 
able to the physical science methods of exact observation, experiment, and measure- 
ment” (p. 51). “The way out which is proposed is that of a broader method, supple- 
mented by critical scholarship’ (p. 5). This ““way out’’ seems to suggest that ‘‘the 
contributions of philosophy, of objective observation, of imagination, of historical 
interpretation, of psychological analysis, of statistical measurements, and of social 
experiments, to sound social theorizing must all be evaluated, together with the 
bearing of sociology upon social practice and of social practice upon sociology” 
(p. 10). Like philosophy, the social sciences are “necessarily reasoned sciences” 
(p. 19), and “if there be non-physical, teleological, or indeterminate elements in- 
volved in social behavior, scientific method should be broad enough to recognize 
the fact” (p. 52). 

“Culture,” it is asserted, ‘‘even in the strictest anthropological sense, is at bottom 
an appreciation of values, and it has many non-material aspects which are more 
fundamental than its material aspects” (p. 54). Thus, “if science is to come back 
. . . to the basis of common sense, we must give introspection, or self-examination, 
a place” (p. 59). “I shall endeavor to show,” writes Ellwood, “that the scientific 
methods found useful in the natural sciences cannot be adapted with any high degree 


1C. A. Ellwood, Methods in Sociology: A Critical Study. 1933, 1-214. 
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of success to the social sciences, and that the social sciences must therefore develop 
distinct methods of their own’’ (p. 67). 

These methods appear to be those of “imagination,” ‘‘understanding,” ‘‘sci- 
entifically written history,” “‘ethics’—for which, however, sociology “must furnish 
the immediate positive foundation” (p. 135)—and education. ‘““We have every right 
to conclude . . . that the continuity of human culture from the start was maintained 
largely by educative processes more or less deliberately undertaken as a means of pre- 
serving knowledge and habits which human groups found to be of value” (p. 199). 

The “commonplaces of educational and social science show that the general theory 
of Ward that education is the proximate means of social progress is sound, and 
that the view of those eighteenth-century social philosophers who held that education 
is the method of social advance is much more nearly correct than some views which 
have had vogue during the last few decades” (p. 214). 

A penetrating insight into this view has recently been given in a small book by 
Carl Becker, entitled ‘The Heavenly City of the Eighteenth Century Philosophers.” 
I may be permitted to quote one paragraph: 

If we would discover the little backstairs door that for any age serves as the 
secret entranceway to knowledge, we will do well to look for certain unobtrusive 
words with uncertain meanings that are permitted to slip off the tongue or the pen 
without fear and without research; words which, having from constant repeti- 
tion lost their metaphorical significance, are unconsciously mistaken for objective 
realities. In the thirteenth century the key words would no doubt be God, sin, grace, 
salvation, heaven, and the like; in the nineteenth century, matter, fact, matter-of- 
fact, evolution, progress; in the twentieth century, relativity, process, adjustment, 


function, complex. In the eighteenth century the words without which no enlightened 
person could reach a restful conclusion were nature, natural law, first cause, reason, 
sentiment, humanity, perfectibility (these last three being necessary only for the 
more tender-minded, perhaps) (p. 47). 


Professor Ellwood appears in his book as a “more tender-minded’”’ philosopher 
of the eighteenth century. His heavenly city, like that of the period to which he 
refers, is in the future, and is to be attained by a combination of “‘sentiment’’ and 
“reason.” 

Despite the somewhat cynical scepticism of Professor Becker's critique, something 
can doubtless be said for the cause of “humanity” and “‘perfectibility’ as revealed 
by “sentiment” and “reason;” but no science of sociology will ever be possible until 
these, and equally vague words such as “culture,” “imagination,” and ‘“‘understand- 
ing,” have been defined in terms of their functional significance. 

As a social scientist Professor Ellwood reserves “the right to judge the quality 
of the theory of human nature delivered to him by the psychologist, as to whether 
or not it is adequate in interpreting the facts with which he deals” (p. 78). Since 
he will have nothing of behaviorism, and appears to make nothing of introspective 
existentialism, we have as a third possible means of deliverance, Gestalt-psychology, 
to which he makes two commendatory references. 

The first is that “the gestaltists in psychology have taught us to regard per- 
sonalities as functioning wholes. The soundest tradition in sociology has long 
stood for the same view in the functioning of groups” (p. 21). Unfortunately, this 
statement is too vague to be serviceable. One might suppose that the ‘whole man” 
is a self-sufficient unit in every group, and that group-ways are analyzable into the 
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individual ways of their constituents. But Gestalt-psychology finds its wholes both 
in the performances of personalities and in those group-wholes wherein the per- 
sonality of the individual members gives way to communal action. There is no 
suggestion in Ellwood’s book of the reality of communal action, or of an appro- 
priate sociological method for dealing with it. 

Let us see what can be done with “sentiment” and “reason” as criteria of 
“humanity” and “perfectibility.”” Sentiment can be employed as a criterion of all 
participative, empathic behavior, whether it be an aesthetic experience of beauty in a 
work of art, based upon imitative gesture, or the involvement of group-behavior in 
which the individual shares by contributing, not a discrete action, but a partial and it- 
self incomplete portion of the total pattern. Thus understood, the behavior of a group 
has a pattern which “must . . . exercise constraint upon its individual members,” 
not ‘because in complex societies there is greater opportunity for individual varia- 
tion between the habits of different individuals” (p. 155); but because, irrespective 
of complexity, behavior is always in some degree participative. Whether a person 
individualizes himself, and stands aloof from his fellows, or sacrifices his individuality 
by participating in the common rhythm of a group to which he “belongs,” is a 
matter of emphasis. The two fundamental modes of behavior are approach and 
retreat, and approach involves the incorporation of the desired object or goal, 
whether it be thing, person, or group, into the creature’s own pattern of action. 
One does not respond ¢o stimulation but with it. In retreat, one escapes from an 
undesirable thing, person, or group. The moment of escape is non-participative and 
unsocial, and until a new and attractive goal is manifest, is disordered and dis- 
maying. 

Social behavior is always participative, but may emphasize the participating in- 
dividuals, with a corresponding dominance of leaders over led in a hierarchy of 
competitors, or may emphasize the group-rhythm in which, properly speaking, there 
is no leadership, but only a communal act. Thus the statement that “nothing great 
is accomplished in human society without leadership” (p. 211) is not in accordance 


with the teachings of Gestalt-psychology. On the contrary, Gestalt-theory indicates 
that the ‘superior society of the future’ which the eighteenth-century philosophers 


held up to view, will only be attained if and when reason gives way to sentiment, 
and the aesthetic criterion of social participation is employed in the cultivation of 
an art of living which displaces our now prevalent, over-rationalized, competitive 
society. 

Sociologists seem always baffled by the central problem of their subject, which 
is that of the social group. Since they can find no help in solving this problem 
either from behaviorism or from introspective psychology, I commend to them the 
study of the Gestalt-theory. Something more than lip service, however, is required 
of them; for without understanding the radical departure of this theory from the 
premises which we have all been wont to employ in our scientific investigations, 
they cannot devise the definite methods of procedure which are badly needed. 

Professor Ellwood’s second mention of Gestalt is in support of his belief that 
culture is a product of learning. “The gestaltists in psychology have shown,” he 
writes, “that ‘nsight is the essential element involved in learning” (p. 62). 


?R. M. Ogden, Insight, this JouRNAL, 44, 1932, 350 f. 
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Presumably learning does have a central place in sociological organization, and 
Professor Ellwood concludes his volume with chapters on “The Sociological Basis 
of the Science of Education,” and “The Educational Theory of Social Progress.” 
But without qualification the use of the term “insight’’ as the “essential element 
of learning” is just another of those “unobtrusive words with uncertain meanings 
that are permitted to slip off the tongue or the pen without fear and without 
research.” 

Gestalt-psychology employs the term “‘insight’’ in a very special way to describe 
the self-regulation of an organism in a field of attractive and repellent forces. If 
learning involves insight, that is because no special form of behavior can be learned 
unless the organism is at the time regulating its own procedure. The statement 
does not imply anything like a rationalized plan of procedure in advance of action, 
though it does indicate a certain emphasis upon the means of attaining an end in 
view.” It is only because the means are thus emphasized that they become acquired 
as ways of action, to be subsequently employed in different situations from the one 
in which they were originally called forth. Unless these self-regulated means to an 
end are accentuated, they vanish with the original action. Insight involves a certain 
detachment of the subject from his action, and a certain differentiation of his means 
from his ends. Thus and thus only can one see into what one is about. Thus and thus 
only can one begin the process of abstraction which accounts for all the so-called 
higher mental processes of reasoning. If we would found a psychology of behavior 
on “sentiment’’ and “reason,” these terms can receive a precise definition as the 
two fundamental ways in which living organisms become aware of their actions. 
The first is the way behavior is felt, and the second is the way behavior is known. 
The first is an awareness of the behavior-pattern without discernment of its parts; 
the second, which is genetically subsequent to and always accompanied by the first, 
is the discernment of articulate behavior. Articulation makes possible the selection 
or choice of partial patterns within a whole, and the abstraction of their quantitative 
and qualitative features furnishes the terms of reasoning. The participation of an 
individual in group-behavior may be either sentimental, or reasoned, or both. If it 
is sentimental, the method is that of feeling ones way into the rhythm of the group- 
whole which is accomplished only by a surrender of self-interest; if it be reasoned, 
one retains self-interest and operates with discernment. 

Let us review our quotation of Professor Jensen’s introductory remarks. The 
implication of “conscious states’” in cultural phenomena can now be defined as 
feeling and knowing what one is doing. The “meanings” of these phenomena reside 
in the functional performance of the individual in his society. The “purpose” 
which appears in the attainment of ends is revealed as a true entelechy, or inward 
striving for adjustment, which characterizes any organized effort such as behavior 
reveals itself to be. There are two purposes in organic striving: approach and in- 
corporation of a desirable goal or end, and retreat or escape from an undesirable goal 
or end. But there is no necessity of recourse to an external agency which considers 
“ends” before they are employed. The “consideration” is part and parcel of the 
end-seeking behavior itself, and its revelation in abstract thinking is only a surrogate 
performance, a postural behavior which does not immediately issue in locomotion. 

Reference to ‘‘value” is likewise implicit in the behavior itself. If we can assume 
that the organism strives for adjustment, and is organized for that purpose, it will 
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possess favored, valuable, methods of action before which unfavored and _ less 
valuable methods must give way. If the principles of ethical, and perhaps of 
aesthetic, values rest on sociology, sociology rests upon group-behaviors which 
establish norms by virtue of an adaptability inherent in the situation-response ca- 
pacities of the organism and its group-ways of action. As for “motive,” this too is 
inherent in the organism, and likewise in the organized group. Motivation is need: 
its control is environmental. Insight comes whenever articulation is sufficient to 
define the partial patterns of self, means, and end. But in the group there is no 
group-self to be differentiated from its means to ends. Otherwise the motives of a 
group are as actual, and the articulate means of attaining ends are as real, as those 
of an individual. 

What then has Gestalt-theory to say of human culture and the perfectibility of 
social action? Only that organic behavior strives to satisfy its wants by means 
which are conducive to its well-being as an organized whole. The disruptive, dis- 
organized, flight is at the mercy of chance, but the straightforward pursuit of ends 
is in accordance with organic behavior, and is subject to valuable norms of procedure 
which are “natural” to individual and group-ways for the simple reason that they 
are the ways in which an organism or group of organisms must behave. It is not 
apparent that we stand in need of any special agencies to lift man above the brute. 
The distinctive features of humanity may be traced genetically to the lowliest of 
organisms, and an extension of the same methods which enable us to study the 
developmental behavior of the human embryo can be’ usefully applied to its post- 
natal individual and social behavior. 

Although these few hints of the service the Gestalt-theory can render in estab- 
lishing scientific methods of sociology leave much to be desired which I am incom- 
petent to give, I cannot conclude without references to the topological method now 
being developed in the researches of Kurt Lewin. By following his principles, it 
seems likely that we are on the track of a scientific method of social research that 
will even be “amenable to the physical science methods of exact observation, ex- 
periment and measurement” which Professor Ellwood thinks ‘“‘cannot be adapted 
with any high degree of success to the social sciences.” It may be added that these 
methods are not the property of the physical sciences, but belong to any one who 
can use them without forgetting the particular use to which he puts them. 

Cornell University R. M. OGDEN 


A CASE OF HEMERALOPIA 


Of much interest, especially in establishing the duplicity theory of vision, are 
cases of so-called hemeralopia or night blindness due to lack of rods, or lack 
of function of the rods. At least three forms of the disease may be noted. In all 
types the condition is inherited. One is static and since it seems to be connected 
with no other type of abnormality is known as the idiopathic form. The rods simply 
fail to develop. In two other forms, the lack of rods is associated with injury to other 
structures and the disease may be stationary or progressive. One, choroideremia, is 
connected with congenital absence of the choroid, and is usually progressive. The 
other, retinitis pigmentosa, accompanies a diseased condition of the pigment cells 
and usually ‘shows steady, if slow, deterioration in vision. All have approximately 


656 NOTES AND DISCUSSIONS 


the same disturbances. The main difference is in the distribution of the different 
forms of vision upon the retina. 

The case presented is of the type of retinitis pigmentosa. A male student came up 
at the end of a lecture in which the narrowing of the visual field in hysteria had 
been mentioned and said that his field of vision was similarly contracted—that he 
could see very little except in the center of the field. A few questions showed. that 
he not only had a narrow field but had very defective sight with low illumination. 
He said that as a boy in Texas as far back as he could remember he could see 
very few stars. Everything pointed to hemeralopia. He agreed to come to the labora- 
tory for tests. 

The apparatus available made only comparatively rough tests possible. They 
were sufficient to establish four of the points that would be expected to distinguish 
pure cone vision from the normal compound of rod and cone vision. The first 
would be the total lack of brightness vision outside of the region where hues 
can be distinguished, the second would be lack of brightness vision at intensities 
below the limen for hue. Thirdly, adaptation to fainter lights with the passage of 
time would be lacking or gieatly reduced. Fourthly, there should be no Purkinje 
phenomenon. Each of these was tested with the results that were to be expected. 

The ordinary student perimeter showed that color vision was limited to about 
5° from the fovea. No consistent difference existed in the extent of vision for dif- 
ferent colors, nor for the different diameters. On the temporal axis blue could be 
seen on the average to 51/,°, red to 614°. On the nasal axis red and blue both 
extended to 434°. Down, blue was seen to 514° and red to 47°. Up, blue ex- 
tended to 514°, red to 514°. Yellow and green both gave measurements that de- 
parted very little from 5°. The results were the averages of in and out meas- 
urements, and with the exception of a few readings were strikingly consistent. The 
results given above were for the right eye. Fewer measurements were made on the 
left eye, but they also showed very little deviation from 5°. Individual results varied 
from 4° to 6°, for both red and blue. 

Occasionally the patient would report that he saw something at 10°. In practically 
every case these would be mistakes. At times a color would be said to be gray 
or white before it was seen as color. Much more frequently it would be reported 
to be a wrong color. Red was reported to be green once, purple reported as blue. 
The degree of certainty would markedly increase as the 5° range was reached. Some 
of these mistakes may have been due to uncontrolled eye movements, others to mere 
guesses. The change in attitude when 5° was reached made it altogether probable 
that there was no brightness vision outside the color range. The range was very little 
if at all extended when the area of the colors used for testing was increased from 16 
to 6500 sq. mm. There seemed to be almost none of the summation effect from 
parts of the larger areas that is present in the normal eye as the limit of a color 
zone is reached. The results indicate that not merely the rods, but the cones over 
much of the area they normally cover, had been destroyed by the disease that origi- 
nated in the pigment cells. 

The measurements of the limen for hues or the photochromatic interval was 
made on an instrument adapted by Dr. Shepard for the use of the elementary lab- 
oratory students. Essentially it was a dark box at one end of which was a chamber 
for an electric lamp. In the chamber a slit of variable width was inserted. Light from 
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the slit was projected upon a white cardboard screen inclined at 45°, 170 cm. 
distance. From this the light was diffused upon colored filters in the side of the 
dark box. The intensity of the light could be varied by changing the width of the 
slit. The width of slit gave a rough measure of the intensity of the light reflected 
on the colcred filters. The values are relative only and have significance for us only 
when compared with readings of normal individuals on the same instrument. 

We confined our readings to green. Although red was shown with it, green was 
brighter and alone was noted. On the average with the dark adapted eye, a faint 
light was seen at 6 mm., a definite blue appeared at 8 mm. of slit width. Six 
normal students in the elementary laboratory course gave values of 5 mm. for color 
and 0.5 mm. for brightness. The difference for the hemeralope between the faintest 
light that can be seen and definite color is quite as likely a range of uncertainty of 
judgment as it is of a true photochromatic interval. He remarked several times that 
in this range the color seemed to fluctuate. It would be seen at times and then would 
disappear. At the most the photochromatic interval is very much less than for the 
normal individual. 

A very crude test was made of the presence of adaptation in the hemeralopic 
eye. In the normal eye most of the adaptation is assigned to the rods. It seemed inter- 
esting to know if there was any adaptation in pure cone vision. The test consisted 
in asking the patient to look directiy at a daylight color bulb for 1 min. and then 
making tests for visibility of minimum color intensities. After 1 min. the limen 
for brightness was 18 mm., color was seen clearly and constantly at 20 mm. After 
prolonged looking at the bulb of the light the limen rose to 32 mm. for brightness 
and 34 mm. for green. When the patient looked for 1 min. at the field illuminated 
by the lamp and not at the bulb itself, brightness was seen at 15 mm., color at 
20 mm. The experiments are so rough that they showed only that there is adapta- 
tion in the cones, that it varies with the brightness of the light to which the eye 
is exposed and with the duration of the exposure. 

Later these results were compared with Dieter’s measurements of three hem- 
eralopes of the innate, idiopathic type, on the Piper adaptometer.’ Dieter states 
that his cases showed approximately the same course of adaptation as the upper 
part of the curve of the normal eye, that is for the first 5 min. At that point there 
is a sharp downward turn in the curve for the normal eye, that makes a marked 
break in the curve, while the hemeralope shows only a very gradual increase in 
adaptation for the rest of the hour the tests lasted. From an initial 100,000 of 
his micro lux units, the sensitivity of the normal eye increases to appreciate 25,000 
ml. at 5 min., while the hemeralope stands at about 20,000 ml. At the end of 
the hour the three hemeralopes range from 4500 to 6900, while the normal eye has 
increased to 9 micro lux. From this measurement by Dieter it appears that in the 
normal eye the adaptation of the first 5 min. is due to the cones, most of the later 
increase is to be ascribed to the rods. Adaptation of the same form has been shown 
by Kohlrausch in the rod free part of the fovea. 

Incidentally, it may be of value to record that after looking at the bright light a 
flight of colored after-images was seen that lasted for a number of minutes. The first 


* Walter Dieter, Untersuchungen zur Duplicititstheorie. III. Die angeborene, 
familiar-erbliche, stationire (idiopathische) Hemeralopie, Arch. f. d. ges. Physiol. 
222, 1929, 381-394. 
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of these after-images was a bright green, followed by red and then by purple. The 
red was surrounded by a green haze. The images alternated rapidly. Occasionally 
black spots would appear in the colors. Possibility of the flight of colors in an 
eye that has only cones may at some time prove of theoretical importance. 

A test was also made for the Purkinje effect. The one that proved successful 
was to ask the patient to compare the brightness of red with blue, first in full day- 
light and then in reduced daylight. There was no change in the relative brightness 
for the patient, while for the experimenter and another with normal vision the red 
was markedly darker in the reduced illumination, and noticeably brighter in full 
daylight. 

All four of the characteristics of vision that are ascribed to the rods by the duplicity 
theory were lacking in this individual suffering from hemeralopia. The peripheral 
brightness vision is lacking, adaptation to reduced illumination shows only the stage 
that is run through by the normal eye during the first 5 or 6 min. There is no 
photochromatic interval. When a color is too faint to be seen as color it is not seen 
as brightness. In consequence there is no vision at all in the light normally present 
outdoors at night. The Purkinje phenomenon is altogether lacking. Taken together 
these facts constitute an interesting complement to the phenomenon of total color 
blindness in support of the duplicity theory. 

It should be added that tests with the anomaloscope showed entirely normal 
color vision. Oguchi asserts that this is not always true for the hemeralope.? 

Unfortunately we could obtain no definite evidence of heredity. A maternal uncle 
was said to have gone blind at thirty-eight years. The blindness was ascribed to cata- 
racts, but the Christian Science belief of the family probably prevented a competent 
diagnosis. The patient had no report of other cases of blindness in the family. He did 
not mention brothers or other uncles on the maternal side. 

The diagnosis of retinitis pigmentosa was made by Dr. Fralick of the Depart- 
ment of Ophthalmology who kindly agreed to see the patient after the writer 
had made his tests. Ophthalmoscopic examination left no doubt of the nature of 
the disease. Dr. Fralick also found markedly reduced visual acuity. The right eye 
with glasses showed 6/21-1 and the left eye 6/30+2. 

Hemeralopia is relatively rare. Dieter found only eight of his idiopathic form 
in 200,000 individuals examined. The different forms seem to occur rather more fre- 
quently in Japan as most of the twenty or more articles in the last twenty volumes 
of Von Graefe’s Archiv are from Japan. This may be due to the interest that Oguchi 
has aroused among his colleagues there or may indicate an actually greater fre- 
quency of occurrence. The rarity of the occurrence of the disease seems to make it 
worth while to report this case even if time were not available to prepare or se- 
cure instruments for the most complete examination. 

University of Michigan W. B. Pittspury 


?C. Oguchi, Weitere Mitteillungen iiber die Oguchische Krankheit, Arch. f. 
Ophthalmol., 97, 1926, 208-218. 
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SYSTEMATIC DIFFERENCES IN INTROSPECTION 


In the course of a recent investigation the writers had occasion to use a group 
of Os of diversified systematic interest. There were 3 psychoanalysts (M.D.’s), 5 
eclectics (Ph.D.’s whose training had been primarily behavioristic), 1 structuralist 
(Ph.D.), 2 Columbia University graduate students in psychology, 1 undergraduate 
psychology major from Colgate University, and 2 psychologically naive individuals. 
These Os were asked for introspective reports of “what happened in your con- 
sciousness” during a series of stimulus-situations designed to evoke a wide variety 
of experiences. No attempt was made to demand introspections from the Os, and, 
when they reported ‘“‘nothing,” this statement was accepted without comment. Nor 
was there any attempt to enforce certain categories of report. The Os simply re- 
ported conscious content in their own terms, such as “‘pleasant feeling,” “surprised,” 
“effort,” etc. These reports have been assembled in the upper part of the accom- 
panying table, and classified by the present writers under the following types of 


” 


AverAGe Numser oF Responses PER OBSERVER 


Classification No. Affect. Check Con. Emotion Expect. Intell. Ten. . Total 
Os 


Psychoanalysts 3 7 
Naive 2 ° 
Eclectics 5 2 
Students 3 ; .0 
I 
5 
4 3 


2 
O. 
I 
Structuralist I 


Dementia praecox 
Manic depressive 


Individual Individual 

Responses Responses I Sexual 

(First list) (Second list) 
Psychoanalysts 13.0 7.0 3.6 
Naive 8. fe) 
Students 
Structuralist I 
Dementia praecox I 
Manic depressive 


experience: affectivity, check, conation, emotion, expectation, intellectuation, tension, 
and miscellaneous. The average number of reports per O for each of these categories 
is given, with the Os classified according to their systematic interests. 

These Os were also given two word-association lists, the first one derived from 
the Jung list, and the second, briefer one, from other sources. On the first list the 
Os were asked to supplement their responses with introspective reports of what 
went on in consciousness during the word response. The association word responses 
were inspected and scored for individual responses (significant or unusual re- 
actions of diagnostic value) according to the Kent-Rosanoff technique. The second 
part (the extreme right portion) of the accompanying table lists the average number 
of individual responses on each of the two word-lists, the number of definitely 
sexual association words given by the Os, and the number of introspections (of the 
conscious states accompanying the word responses) which contained further sexual 
material. While the number of Os is not sufficiently large to make the results sig- 


1.0 1.3 24.9 

4:0 1.5 30.0 

8 3.4 0.3 1.8 34.0 

3 9.0 3.7 

° 2.0 2.0 10.0 §0.0 

2.8 3 1.3 ° ° 12.3 

4:3 0.5 15.2 
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nificant, the writers feel that they are interesting. A group of 4 dementia praecox 
cases and a group of 4 manic-depressives were added for contrast. 

One notices immediately, upon looking at the first part of the table, that of the 
professional groups the lone structuralist leads in the number of conscious states 
reported. He is surpassed, however, by the graduate students. The difference be- 
tween these two groups and the others is great in amount of material reported, 
although there seems to be no particular trend of any one group to favor a specific 
type of conscious content. The only effects that systematic bias would seem to in- 
troduce here are in the direction of limiting or restraining the quantity of an O's 
performance in introspecting. The comparative paucity of the material reported 
by the psychotic groups shows the relative difficulties of using introspection with 
such patients. 

The only outstandingly different group on the word-association material as 
seen in the lower part of the table is the group of psychoanalysts. On both 
the long and short lists the psychoanalysts lead in the number of individual or 
diagnostic responses, the number of sexnal word responses, and the amount of 
further introspections containing sexual material. Is this due to systematic pre- 
occupation with such matters or to an acquired liberation from normal restraint? 
It is interesting to note that the abnormal groups do not differ significantly from 
the normals in number of significant word responses and sexual matter reported. 

Connecticut College for Women WILLIAM A. HUNT 

Columbia University CARNEY LANDIS 


THE NINTH ANNUAL MEETING OF THE MIDWESTERN 
PsYCHOLOGICAL ASSOCIATION 


The Ninth Annual Meeting of the Midwestern Psychological Association was held 
May 10-12, 1934, at Purdue University. 

On Thursday evening, May 10, there were three symposia: The first on “The 
Relation of Psychology to the Social Sciences,” was directed by R. H. Wheeler, Uni- 
versity of Kansas. Dr. J. F. Brown spoke on “The New Field Theory of Social 
Behavior,” and Dr. Wheeler on ‘The Future of Psychology in Social Science.’ Both 
speakers emphasized the point that if there is to be an adequate social psychology 
in the future as a basis for social science in general, atomistic assumptions and think- 
ing must be abandoned. Brown suggested ways and means of applying principles of 
dynamics to social behavior and Wheeler pointed out that science and ethics are 
convergent. 

The second symposium dealt with ‘The Relation of Psychology to Psychiatry.” 
Dr. Martin L. Reymert presided. The speakers were Dr. Mandel Sherman and Dr. 
Lowell Selling on Psychiatry, and Dr. C. H. Calhoun and Dr. Luton Ackerson on 
Psychology. An interesting discussion developed regarding the relative scopes of the 
two fields and the competence of psychologists to engage in clinical work. 

The third symposium was concerned with ‘Reading Disability.’’ Dr. T. G. 
Hegge presided. Dean William S. Gray was the introductory speaker. 

There were two programs Friday morning, both devoted to physiological psy- 
chology. Papers were read by E. E. Anderson, University of Illinois ;.John D. Layman, 
University of Chicago; Norman R. F. Maier, University of Michigan; A. H. Maslow, 
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University of Wisconsin; John E. Wenrick, the Ohio State University ; C. W. Darrow, 
Institute for Juvenile Research, Chicago; D. B. Lindsley,. Harvard Medical School; 
G. Finch and E. Culler, University of Illinois; Louis D. Goodfellow, Northwestern 
University; and H. Werner, University of Michigan. 

Psi Chi fraternity held a luncheon Friday noon. . 

In the afternoon there were two sessions, one dealing with problems of infant 
and child behavior and the other with systematic problems. Professor G. D. Stoddard, 
University of Iowa, presided at the first and Professor J. P. Porter, Ohio Univer- 
sity, at the second. 

Papers were read by F. C. Dockeray, Ohio State University; Melvin S. Hattwick, 
Child Welfare Research Station, University of Iowa; Fred Brown, Bureau of Juvenile 
Research, Columbus, Ohio; James H. Taylor, Ohio State University; Richard Ledger- 
wood, University of Illinois; Christian A. Ruckmick, University of Iowa; L. L. 
Thurstone, University of Chicago; Hulsey Cason, University of Wisconsin; R. H. 
Wheeler and F. T. Perkins, University of Kansas; and J. F. Brown, University of 
Kansas. 

A dinner was held Friday evening. The toastmaster was Professor Herbert 
Woodrow, University of Illinois. An address of welcome was given by President 
Edward C. Elliott, Purdue University. Dean A. A. Potter, Purdue University, gave an 
address on “Psychology in a Technological Civilization,” followed by an address by 
the retiring President, J. J. B. Morgan on the ‘Psychoses of Business.’’ It was 
emphasized that the fundamental problems of economics and business are psychological 
in character. 

Saturday morning there were two sessions: one on tests in applied psychology in 
general; the other on memory and learning. Professor J. B. Miner, University of 
Kentucky, presided at the first and Professor S. L. Pressey, Ohio State University, 
at the second. Papers were read by Harvey C. Lehman, Ohio University; Clair 
V. Mann, Missouri School of Mines and Metallurgy; N. C. Meier, G. Mennenga, 
and H. J. Stoltz, University of Iowa; James P. Porter, Leonard L. Henninger, and 
Charles E. Fiddler, Ohio University; C. C. Ross, University of Kentucky; Floyd L. 
Ruch, University of Illinois; Grace O. McGeoch, Stephens College, Columbia, Mis- 
souri; Fred McKinney and John A. McGeoch, University of Missouri; Clellan L. 
Morgan, Purdue University; R. H. Waters, University of Arkansas; and R. W. 
Leeper, University of Chicago. 

Saturday afternoon there were reports from the Laboratories. G. C. Brandenburg, 
Purdue University, presided. 

The Annual Business Meeting followed. 

Dr. John A. McGeoch, University of Missouri, was elected President. The Uni- 
versity of Kansas was selected as the place for the 1935 meeting. 

University of Kansas RAYMOND H. WHEELER 


BOOK REVIEWS 


Edited by JosEPH PETERSON, Peabody College 


The Energies of Men: A Study of the Fundamentals of Dynamic Psychclogy. 
By WILLIAM McDouGALL. New York, Charles Scribner's Sons, 1933. Pp. ix, 395. 


The author presents in this volume ‘the most essential parts” of his Outline of 
Psychology and his Outline of Abnormal Psychology. The new volume is not, how- 
ever, a scissors and paste mosaic but has been written as a completely new book. 
Six of the twenty-four chapters are devoted to abnormal phenomena, as such, and 
the remaining eighteen are upon the material of general and comparative psychology. 
The six chapters on the abnormal follow the rubrics and more nearly the content of 
the corresponding Outline, while the eighteen others show many changes from the 
Outline in organization, emphasis and in specific point of view. 

The major features of the author's purposivism are well known, as are the criti- 
cisms and counter-criticisms which it has provoked. This review will, therefore, con- 
cern itself primarily with what McDougall considers the two principal novelties of 
the volume, viz., the treatment of the instinct-intelligence problem and an outline of 
a theory of learning. 

Instinct, in its most generally accepted sense, is said to be peculiar to the lower 
animals and its application to man has led to confusion and controversy. The word 
is, therefore, avoided and the term propensity is substituted. A propensity is ‘any 
part of the innate constitution whose nature and function it is to generate upon 
occasion an active tendency” (p. 64). “A tendency is an active energy directed to- 
wards a goal” (p. 64). “A propensity ‘geared’ to certain abilities is, then, the innate 
basis of a train of instinctive activity directed to some particular goal .. .” (p. 49). 
the old dichotomy between instinct and intelligence is false. Although the direction 
of behavior is innately prescribed, the behavior is also adapted in some degree to 
the specific conditions of the moment by virtue of the organism’s appreciation of 
such relations among the things dealt with as are relevant to the attainment of the 
goal. 

The human species has at least eighteen propensities which are enumerated in a 
“tentative and approximate’ list (p. 97). They vary from food-seeking and sex 
through appeal and laughter to a comfort and a migratory propensity. Human beings 
possess all or most of the propensities of the rest of the mammals and perhaps some 
additional ones, together with richer and more plastic native abilities. 

The substitution of “propensity” for “instinct” implies a greater flexibility and 
generality and nominally avoids the “instinct controversy,” but only nominally. A 
majority of the now well-known arguments are as cogent against one as against the 
other. The list of propensities is, likewise, still an arm-chair list. No evidence from 
controlled observation is offered for the inclusion of each propensity; we are offered 
only some general field observations in support of the existence of propensities in 
lower animals and the deduction that, since animal life is a continuous series, man 
must have nearly the same propensities as do the animals and probably more besides. 
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In this volume for the first time McDougall explicitly asserts learning to be one 
of the principal problems of a theoretical psychology, although the discussion of 
learning is left until the next to the last chapter and although little explicit use is 
made of the concept of learning in the treatment of other problems. For him learning 
has two phases: (1) adaptive achievement; and (2) memory or retention. Cutting 
across these two is the problem of fixation and elimination, “the Waterloo of the 
triumphant mechanists” (p. 350), to which a McDougallian law of effect is offered 
as a solution. The Thorndikian law is held to be inadequate because the “pleasure’’ 
(actually, Thorndike says little of pleasantness and unpleasantness in his later writ- 
ing) invoked does not appear until the movement which led to it has ceased. Since 
“causes must precede their effects” (p. 353), this after-effect cannot be a selective 
agent. McDougall’s law, on the contrary, meets this difficulty and may be called a 
law of the effect of foresight. Its essential point is that “as you foresee the attain- 
ment of the goal and the steps necessary to the attainment of it, you experience some- 
thing of the pleasure of success; the pleasure of success accompanies the making of 
those movements; and, according to the fundamental law of feeling, it reénforces, 
sustains, invigorates, those movements” (p. 354). 

It may be questioned how, in a great many learning problems, the subject can 
foresee the effect of a response unless earlier unforeseen effects, or other earlier 
conditions attendant upon practice, have prepared him to do so. Foresight frequently 
requires learning and cannot be offered to explain learning. The meaning of fore- 
sight in the context of learning is not, itself, unequivocally treated. Pleasure and 
pain are not, moreover, the sole effects which accompany action. The theory is not 
worked out in detail, nor is the treatment of opposing theories or of the facts of 
fixation and elimination. As it stands it offers little aid to our understanding of the 
problem of selection. 

The book might, except for its use of the data from a very few experiments upon 
animals, have been written in the preéxperimental era. There is scarcely even an 
indirect reference to the experimental work on human beings and the atmosphere 
of the laboratory is uniformly lacking from the generalizations. They are supported 
by deduction or by argument from non-experimental observations. Many of the 
chapters deal with problems on which little experimental work has been done and 
few of the well-worked experimental problems are even touched upon. Quantitative 
statements are wholly lacking. Much of the book is, instead, a kind of literary psy- 
chology in which deduction from postulates, self-analysis, and a shrewd casual ob- 
servation and ex cathedra assertion mingle in varying proportions. Nevertheless the 
reader is assured that the systematic structure here set forth will presently be recog- 
nized generally as the only acceptable one. 

If, however, one grants McDougall’s postulates, the better part of his system 
follows coherently. It is, moreover, written smoothly and interestingly at a high 
conceptual level in the best manner of the tradition of Bain and Stout and Ward. 
There is no doubt of the scholarly power of the author nor that he writes from an 
accumulated organization born of mature reflection. Psychology needs more systema- 
tizing at a high conceptual level in which our multitudes of disparate facts are or- 
dered in a large perspective, but contemporary psychology permits and requires con- 
cepts dripping with experimental particulars and subject to incessant alteration, not 
a closed system which needs observation only to clarify and illustrate it. 

University of Missouri JoHN A. McGEocH 
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An Introduction to Animal Psychology, the Behavior of the Rat. By NORMAN L. 
MuNN. Boston, Houghton Mifflin Co., 1933. Pp. xxii, 439. 

Munn’s Introduction is a competent and thorough survey of the literature dealing 
with the behavior of the laboratory rat. It is clearly and simply written and no reader 
need feel handicapped because of theoretical or systematic background. Munn devotes 
more space to reviews than to interpretations and he keeps the interpretations dis- 
tinct from the reviews. His book is primarily a systematic condensation of journal 
articles and, secondarily, a criticism of them. His interests appear to center more 
about experimental than systematic problems and although he makes use of Hunter's 
version of behaviorism, he does so for purposes of classification and for his own 
interpretations. These interpretations may not always be accepted but they are char- 
acteristically tempered, conservative, and critical. Munn does not point out reasons 
for the study of animal behavior. He does not refer to “behavior” and “mind.” He 
simply takes for granted the obvious fact that animal experimentation is established 
and proceeds with his survey. He is interested in animal psychology, not compara- 
tive psychology. In these respects he differs from his predecessors. 

Certain principles that appear in Munn’s interpretative comments may be of in- 
terest. His usage of the term “reflex’’ does not imply the independent existence of 
discrete units. Apparently he means nothing more than specialization when he says, 
“The data on fetal behavior indicate that the specialized reflexes result from the 
differentiation within a large general pattern involving the whole body.”’ His dis- 
cussion of the conditioned response theory of learning is, however, atomistic in one 
sense. He believes that “learning is probably the development of hierarchies of con- 
ditioned responses” and that “this theory assumes that learning is the acquisition of 
positive and negative conditioned responses.’’ His use of “hierarchy” is not cleat 
and he appears to mean succession rather than generalization, as is illustrated by 
his applications of the theory to discrimination problems. One criticism may be 
urged here of his exposition. In his theory of learning he does not take into account 
the more generalized factors found in maze work such as orientations to direction 
of food, to landmarks, to shifts of direction in complex mazes, although studies of 
such factors are listed and summarized on various pages. He believes that responses 
may be made to relationships between stimuli in discrimination problems but he 
does not indicate how his theory accounts for it. Finally, he does not account for 
the fact that problem boxes are solved not by an invariable sequence of the same 
movements. In brief, the theory as outlined here overlooks that kind of behavior 
that is referred to by such terms as “‘set.”’ 

Munn prefers stimulus-response descriptions and he objects to “lumping the 
specific behaviors together under blanket terms.’’ His objections to blanket terms are 
to a large degree justifiable but he does not consider the possibility that blanket anthro- 
pomorphic terms may be useful. Thus, it may be possible to speak of “neurotic rats’ 
because their behavior bears some resemblance to that of human beings in similar 
situations, if, of course, it is possible to speak of “neurotic human beings.” 

For similar reasons, Munn objects to the term insight. Sudden mastery is the out- 
come of implicit learning and to call the behavior insight does not explain how the 
insight has arisen. Furthermore, he says, there is little evidence for sudden mastery 
in the rat. He does not consider the criticism that the piecemeal nature of the usual 
experimental situation prevents the appearance of sudden mastery. Neither does he 
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point out that the learning which does occur in such situations still requires ex- 
planation. 

The conditioned response theory is applied to a discrimination problem, a maze 
habit, and a puzzle-box. Munn does not regard this theory as an explanation for he 
considers it necessary to go to the nervous system for explanation. He points out 
several differences between Pavlov’s situations and those of the animal psychologists 
which may permit conditioning beyond the third order and overcome the fragility 
of the Pavlovian phenomena. Otherwise, Munn’s presentation is similar to those 
contained in many text-books, and they may all be criticized on the ground that they 
make use of only one set of conditioning phenomena; namely, the attachment of a 
response to a new stimulus. No attempt is made to apply the various relationships 
introduced by extraneous stimuli, inhibitions, etc. If these phenomena are funda- 
mental and valid, a conditioned response theory worthy of its name ought to include 
them. 

The rat’s behavior, according to Munn, is not an invariable sequence of identical 
movements. For example, he considers the problems of tropistic behavior as unsettled 
until the variabilities are accounted for, and maze behavior as controlled by multiple 
and variable stimuli: “the kinaesthetic chain-response explanation of the maze be- 
havior . . . has not been substantiated.” (It might be remarked here that Munn iden- 
tifies kinaesthesis with kinaesthetic chain-reflex or response, as do many others. What 
the data refute is not kinaesthesis but kinaesthetic chaining.) 

In his condensations Munn has, on the whole, avoided important distortions and 
in only one case has the reviewer noticed a misinterpretation. On p. 227 Munn 
says that Tryon “‘concludes that the high correlation between performances on 
different mazes indicates a rather general capacity to learn.” What Tryon says is 
this: “It is concluded, therefore, that relative to the maze abilities dealt with here, 
the high correlation between them indicates the existence of a fairly general capacity 
to learn’’ (italics not in the original). Tryon’s data were restricted to his two mazes 
and the capacity is general only in that sense. 

The necessities of conservation of space require omission of many details but in 
certain cases, the importance of the experiment is indeterminate without certain in- 
formation. For example, in view of the recent studies of kinaesthesis, the Carr and 
Watson experiments cannot be evaluated without knowing the number of animals, 
number of trials, etc. 

A brief review of the experimental content may be of service. The chapter on 
unlearned behavior overlooks none of the important work, although to the bibliog- 
raphy should be added Schaeffer's work on spiral movement. The chapter is marked 
by an able review of the Lamarckian experiments and of tropistic behavior, although 
the latter might have received less space. 

The chapter on activity and drive (“persistence of response in the presence of ob- 
struction,” an awkward but descriptive phrase) contains descriptions of standard 
apparatus and methods. Similar plans are followed with good effect in the chapters 
on sensory processes and maze behavior. The chapter on the learning process is 
comprehensive except in the discussion of reliability of methods. Here the distinction 
between differences between means and differences between individuals is not suffi- 
ciently clear, and the importance of the methods of obtaining the coefficients warrants 
more extensive treatment than they have received. 
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The chapter on the nature of learning is interesting for its general characteristics 
of learning but its section on learning theory, engrossed, as are many other such 
discussions, in terminological problems, appears weak. 

Symbolic processes are discussed in the shortest chapter of the book. This should 
not be taken to mean that there are relatively few experiments on these problems 
but as illustrations of the difficulties of classification, for the previously discussed 
work on direction orientation, insight, etc., might have been brought in here. 

It may be well to glance over the field of animal behavior as Munn has pictured 
it. A comparison of the bibliography on the behavior of the rat with that on other 
animals shows that rat workers have not been greatly concerned with social behavior. 
Neither bibliography shows much work on abnormal behavior, personality character- 
istics, etc. Relatively few studies involving long-time control of the development of 
behavior are reported. Except for very recent beginnings along these lines, the primary 
interests of rat psychologists seem to be motivation and learning. 

In summary, it may be said that Munn’s book is of undoubted value. The reviews 
are generally excellent, the interpretations conservative, and there is little danger of 
confusing data with these interpretations. The book is more nearly what “rat psy- 
chology” actually is than what Munn thinks it is. Finally, the reviewer's negative 
criticisms are of less importance than the systematic collection of the many inde- 
pendent investigations. 

University of California A. G. BAYROFF 


The Correction of Defective Speech: A Complete Manual of Psycho-Physiologi- 
cal Technique for the Treatment and Correction of the Defects of Speech. By E. B. 
TWITMYER and Y. S. NATHANSON. Philadelphia, P. Blakiston’s Son & Co., 1932. 
Pp. xviii, 413. 

The purpose of this book is “to provide material that shall offer a technique for 
the correction of all types of speech mutilations.” It has particular ‘applicability to 
the unit theory of etiology.” It is not presented in defense of a specific theory but in 
response to the existing need for suitable material. It is not, strictly speaking, a 
scientific treatise. It is practical and pragmatic. “Our aim,” says the writer, “has been 
to accomplish correction by the employment of natural methods, the resortation of 
proper coérdination through means which are normally employed during the acquisi- 
tion of speech.” The coérdination referred to is evidently that of breathing and oral 
position. The statement, nevertheless, is somewhat misleading for the exercises 
recommended in Part II could hardly be characterized as natural. Besides, the moti- 
vation during the natural acquisition of speech is very different from that during 
the remedial teaching period. The book is divided into three parts, the psycho- 
physiological approach, corrective material and technique (the largest part), and 
the case record. 

After citing various causes of defective speech the writer concludes that, “the 
nearest approach to a common factor is a disturbance in the normal rhythm of 
breathing.” It is doubtful if deafness or brain injury contribute anything to this 
common factor. “Approximately 85% of all stammerers display such breathing dis- 
turbances to a lesser or greater degree.’” The question remains: are those disturbances 
continually present, say, in sleep, or are they associated with speech alone? If so, 
can it be definitely stated that s‘ammering is the result rather than the cause? 
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Part I includes a treatise on phonetics. Instead of the traditional terms, vowels 
and consonants, the words ‘continuants’ and ‘stops’ are employed, but to no evident 
advantage. The classifications of consonants are to some extent different from the 
conventional. There is no separate class for the nasal consonants because they are bi- 
labial and are classified with p and b. N is put with ¢ and d, ng with & and g. The 
fricative th is classed with s and z. L and r are labelled together in spite of the fact 
of the vibratory quality of r which is absent in /. 

The authors consider it unnecessary to classify wh because “in actual speech wh 
is a combination of the 00 sound with what follows.” Are whale and wail then 
pronounced alike? Y also remains unclassified because “it takes on the character of 
the subsequent vowel by merging with it from the ee position.” Does this classify 
the current pronunciation of yield? Some pronunciations of hideous and million 
produce something more than ee. There are sounds in the English language without 
symbols and symbols without sounds and no classification is complete without taking 
that fact into account. A knowledge of phonetics is essential to any exact or even 
practical classification. 

It may not be asking too much from a speech clinician to set up some standard 
of pronunciation, or at least one acceptable within a prescribed geographical area. 

The authors state that ‘‘the material is arranged so that each new sound is intro- 
duced in proper relations to sounds already learned.” No attempt is made to find 
out by scientific methods what the “proper” relations are. The classification (or 
order) is based ‘‘on a combination of facility of expression and pedagogical methods 
superimposed on anatomical correlatives.”” The scientific value of such a basis is 
not beyond question. It does not prove, for example, that m is easier than m. 

In Part II, “corrective material and technique,” each “stop or consonant is con- 
nected with the five vowel sounds. The long vowels are used. Such combinations 
as t-e, pronounced as tea, t-a as tah, t-o-o as two, t-o as toe, and t-i as tie are re- 
peated ten times each. Later e-t (eat), a-¢ (ate), o0-t, o-t (oat), #-¢ (ight) are 
repeated. Later, words and sentences containing the sounds are practiced. By using 
the long vowel sounds without the correct spelling for these from the beginning much 
confusion might arise for the student; e.g. he is drilled in responding to /-t as ight, 
later to find that the proper pronunciation is 7t. O-n is at first pronounced own; 
later it must be called om. This method may correct imperfection of pronunciation 
but at the expense of confusion in learning to read and spell. 

In all there are one hundred sections devoted to word lists and sentences for 
drill. These are without doubt a valuable contribution to the material for remedial 
speech training, and are the most valuable part of the book. 

Institute for Juvenile Research ANDREW W. BROWN 


Studies in Expressive Movement. By G. W. ALLport and P. E. VERNON. New 
York, Macmillan Co., 1933. Pp. xiii, 269. 

This book presents an experimental study of consistency in bodily movements. 
It seeks to determine whether the typical movements of humans are marked by 
identifying characteristics, and whether there is correspondence in style between 
the various activities, indicative of some common permeating factor or factors. 
It is the problem of the reliability of the data on which all personality studies are 
based. The problem of what is expressed must have as its antecedent the problem 
of the dependability of the means of expression. 
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Some 300 measurements were obtained of different aspects of various normal 
activities of twenty-five men. Typical measures were of normal speed in writing, 
drawing, talking and rythmic activities; in area covered in writing and drawing; 
of the length of stride; of grip strength; of pressure in writing and tapping; of the 
estimation of distance between the hands and to various points outside the body; of 
weights and of the sizes of angles. There were also several ratings of action traits. 
More than 30 tests were given. 

The average of the (uncorrected) repeat reliabilities for the separate tests is 0.68. 
On the basis of high intercorrelation of the constituent items, 17 composite measures 
were constructed with an average of about 6 single measures in each. In all, 34 
variables were discovered with an average corrected reliability of 0.81. On the basis 
(essentially) of intercorrelations three more comprehensive measures were also built 
up. The first, of a composite nature, was called the areal factor. It deals with motor 
expansiveness, as indicated, e.g. by covering a large area in writing. It was com- 
posed of nine measures and gave a corrected internal consistency of 0.82. The second 
measure was of a centrifugal group factor, or tendency toward radial movements 
to and from the body. It was composed of seven measures with a consistency of 0.75. 
The third was the emphasis factor, composed of 13 items with a consistency of 0.82. 
It deals with forcefulness, as expressed, e.g. by pressure in writing. These three fac- 
tors seemed irreducible and no single, general factor was discovered. 

It is a matter of significance that this important study is truly inductive. It starts 
with no logical premise or hypothesis to be tested as does the traditional study of 
personality. Its categories are derived mechanically from the data. They are named 
and described, after discovery, through statistical analysis. To the reviewer this seems 
a very worthy achievement. The danger of the procedure seems to lie in the fact that 
the group measures are built up on the basis of some rather small differences in 
correlations. For example, tapping pressure goes into the emphasis factor apparently 
on the basis of a 0.42 coefficient, rather than in the centrifugal factor with a 0.34 
coefficient. The probable error of the difference between some of these coefficients 
is obviously greater than the actual difference. This does not deny, of course, that these 
coefficients are measures of actual correspondence in the data on hand, nor that they 
could be combined to produce group factors of the kinds described. The question is 
whether, with a set of 25 different Ss, considerably different intercorrelations and a 
very different set of composites might not appear. Naturally the intensiveness of such 
a study forbids its being very extensive. Such limitations are probably unavoidable in 
a preliminary piece of work. 

A second question might arise in regard to the psychological ‘‘congruence” ob- 
served between the constituent items of the groups after they were constructed. There 
seems to be danger that one might “read in” or rationalize a meaningful relation- 
ship where it does not really exist. An example might be the reference to speed in 
talking, an item in the centrifugal group, as “verbal centrifugality.” As a trail- 
blazing study, it is a worthy contribution. 

The latter part of the book is a report by Edwin Powers of an experiment in 
matching descriptive sketches of the personality of 10 men with samples of their 
handwriting. Matchings were correct to an extent only slightly greater than that 
based on chance. It is recommended that studies of handwriting be in terms of pat- 
terns rather than of elements. 

University of Colorado THos. H. Howe tts 
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The Psychology of Intelligence and Will. By Horace G. Wyatt. New York, 
Harcourt, Brace & Co., 1931. Pp. viii, 273. 

Here is a thorough and penetrating discussion of the specifically psychological na- 
ture of intelligence and will. The relations of these activities to one another and to 
other processes is also considered. It is refreshing to read a book like this, so dif- 
ferent from the usual standardized texts. 

Intelligence is viewed as the capacity to apprehend true or useful relations, or 
discover subjectively, between objects, relations which hold objectively (p. 43). It 
is argued that the explanation of intelligence on the basis either of conditioned reflex 
theories or those of associationalism is inadequate, because of the failure of these 
doctrines to account for the organization of alternative patterns of behavior, or series 
of interrelated acts, which is characteristic of intelligence. The principle of the 
Gestalt school escapes this criticism, but it is argued that relations are first learned, 
and then, by means of them, actions are put together into patterns; as when one of 
Kohler’s apes siezed a short stick and reached with it for a long stick with which it 
then drew in a banana. It would seem as if it might be more convincingly argued 
that animals and men discern first the forms and patterns of things and of their own 
behavior in regard to them. In the discernment of these patterns relations are im- 
plicit or marginal which may afterwards become focal. If ideas of relationships are 
thus acquired they may still later be used to construct new patterns of things, 
thoughts, or actions. This, however, is intelligent behavior at one of its highest levels. 
It would seem sufficient for one of Kohler’s apes, after pausing “to think things 
over,” suddenly to “see” a behavior pattern in which short stick, reaching, grabbing 
long stick, and pulling in banana were constituent parts, but in which ideas of par- 
ticular relationships were very vague. In other words it would seem more probable 
that in general ideas of relationship are acquired from patterns, rather than patterns 
being first built up by the use of ideas of relationship. An example at a still higher 
level would be early Greek geometry, the first of the pure sciences, which developed 
from the analysis of forms familiar to everyone, the line, the triangle, the square, 
the circle, etc., but whose precise internal relationships were in general unknown 
until the science demonstrated them. 

In regard to volition an excellent summary appears on p. 198. Volition is merely 
a term for the ordinary fact of self-activity, and is thus in a degree present in all 
life. It adds no extraneous factor. Consequently the recognition of volition and in- 
telligence as factors in human behavior does not involve the fallacy of hypostatiza- 
tion. Quite the contrary. For this fallacy in psychology lies in endowing abstractions 
like ideas or neurones with intelligence and volition in order to help out the ex- 
planation of behavior. 

Volition is present at all levels from stentor to man. In man at its highest level 
it functions in the choice between impulse and a principle discerned by intelligence, 
which principle observes uniformities, in opposition to behavior as a chaos of con- 
flicting impulses. From this point the passage to the treatment of ethical problems 
on a broad psychological basis lies open before one; and for Wyatt psychology 
opens out into ethics, as it does with Aristotle. “Once the significance of the dis- 
tinction between the life of impulse and the life of reason is clearly grasped, we 
understand at once why the martyr is a more typical instance of volitional behavior 
than the big financier is. For the martyr represents behavior according to a principle 


670 BOOK REVIEWS 


based not on impulse, but on principle as such. He has exercised his intelligence 
freely, not in the service of impulse.” 

Critical reviews and discussions of current theories of intelligence and will occupy 
a considerable portion of the book. Perhaps the majority of these other theories have 
as their background the philosophy characteristic of Democritus and La Mettrie. 
That a twentieth century writer should prefer one more like that of Aristotle and 
Thomas Aquinas is not so surprising as some might think, in view of the changes 
which have occurred in our views of the nature of the physical world. Wyatt's 
treatment of the subject is thoroughly modern, and his application of more funda- 
mental principles than those underlying several of the modern views is what gives 
interest and significance to the book. 

Hobart College Foster P. BOSWELL 


Adolescent Psychology. By ADA Hart Aruitr. New York, American Book Co., 
1933. Pp. viii, 238. 

This textbook is “intended primarily for students in colleges, universities, and 
teachers colleges and for educators of adolescents” (p. vii); but for anyone who 
has had a thorough course in general psychology it is rather elementary. 

A comparison is made between the preparation of primitive youth for adolescence 
and that given by modern education and the influence of social institutions to the 
youth of today. The treatment is based upon the more recent research studies of 
primitive tribal customs. The discussion of physical changes now known to take 
place at adolescence is accurate and complete. The author’s discussion of instinctive 
tendencies adds nothing to clarify this controversial problem. A “middle ground” 
view is taken. At adolescence it is difficult to differentiate between patterns that are 
native and those that ere acquired, but, “certain of these tendencies tend to operate 
more strongly at adolescence than at any other period while still others operate 
strongly before six years of age and again at adolescence” (p. 34). It is not easy to 
accept “gregariousness,” ‘‘play,” the “tendency to do as others do,”’ which is inter- 
preted as imitation, or the “tendency to become uncomfortable at the sight of suffer- 
ing” as native responses. The development of homosexual interests in some indi- 
viduals is attributed to social conditions which block normal sex activity. There is 
no reference to recent experiments in biology which show the relation between such 
interests and the functioning of the endocrine glands. 

The treatment of emotions and problems of emotional adjustment of the adolescent 
covers four chapters. A brief explanation of the physiological changes that take place 
in an emotional response is followed by a discussion of social situations that cause 
insecurity and conflict in the attitudes of the adolescent. The mechanisms by which 
some children try to escape from a feeling of insecurity are discussed in a practical 
way, but the terms ‘sadism,’ ‘masochism’ and ‘exhibitionism’ are defined inaccurately. 
For example the definition of sadism is “the desire to hurt. Satisfaction is gained 
from inflicting pain on persons and animals” (p. 238). This is explained as a 
normal tendency of the child which may become exaggerated in the adolescent as a 
desire to hurt the individuals he loves. This term is generally used in abnormal 
psychology to apply to gratification of the sexual impulses by inflicting pain on the 
object of sex interest. 

Two of the four chapters on the emotions present the problems of emotional 
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maturing, and here the author departs from her earlier accurate biological and 
social explanations of the emotions and the environmental causes of acquired emo- 
tional attitudes and presents Fliigel’s interpretation of the Freudian view of emo- 
tional development. The inconsistencies of this view and the lack of experimental 
evidence to support it are not made more logical by such inadequate statements as: 
“Stages [which evidently refers to the ‘narcissistic’ period, the ‘mother fixation’ period, 
etc.] may be skipped entirely or may be telescoped. No girl should be discouraged 
from passing through any of the stages. With her as with the boy, it is probably 
necessary that all of the stages be passed through if a normally developed love life is 
to result” (p. 102). 

The treatment of memory and reasoning is well done and should prove of prac- 
tical value both to educators interested in adolescents and to adolescent students 
themselves. The problem of intelligence and mental growth is less satisfactory. Repre- 
sentative definitions of intelligence are given with little interpretation. The “‘three- 
faculty theory” of mental organization is briefly discussed. Spearman’s two-factor 
theory is presented as he first stated it without any reference to or critical evaluation 
of his modification of this earlier view. In a footnote (p. 145) Thorndike’s con- 
ception of the three types of intelligence—abstract, mechanical and social intelli- 
gence—is given without any reference to its originator. The Army Alpha results 
obtained from the American soldiers are accepted uncritically as the best indication 
of the mental ability necessary for success in the different vocations, and yet it has 
often been pointed out that these results must be interpreted in light of the environ- 
mental influences which have affected the different groups tested. 

One chapter is devoted to personality and one to disturbances in adolescent per- 
sonality. Watson's grouping of personality traits is followed by a list of specific traits 
from some of the earlier studies of personality. There is no reference to recent work. 
The Downey Will-Profile test of personality is fully described and, though it is 
stated that its value has not been proved, there is no reference to those experimental 
studies which have questioned its reliability and validity. The maladjustments treated 
are defense mechanisms, over-timidity, a sense of inferiority, day dreaming, over- 
compensation, the various forms of dementia praecox, manic depressive psychoses, 
hysteria, neurasthenia, psychasthenia, and the anxiety neuroses. General descrip- 
tions of these maladjustments and concrete illustrations of their development in 
adolescence are given. 

The development of standards of moral conduct, the fundamental elements essen- 
tial to moral behavior and the values and problems of religious development of the 
adolescent are presented effectively. The discussion of the hygiene of adolescence is 
brief and practical. There is a glossary of forty-three terms. 

Georgia State College for Women Euri BELLE BOLTON 


Diagnosing Personality and Conduct. By PercivAL M. SyMONDs. New York, 
Century Co., 1931. Pp. xvi, 602, 99 tables. 


This volume summarizes in a comprehensive and rather thorough manner the 
researches to 1931 which deal with the methods and techniques employed in the 
study of personality and conduct in the non-intellectual aspects. The treatment is 
characterized especially by its practical applications and results, and its evaluations 
are constantly made in terms of the effectiveness of technique toward meeting the 
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practical demands in character development, education, industry, and successful ad- 
justment of individuals to their environment. “The book is primarily addressed to 
educators whose breadth of view causes them to see conduct as a primary concern 
of education” (p. vi). The author stresses the value of making use of techniques 
based on relationships established in experimental research, as opposed to the perils 
of resorting to mere personal judgment which are particularly apparent in case-study 
procedures. The intellectual factors have been omitted simply because they are so 
well treated in other works which are now generally available. Ninety-nine useful 
tables to facilitate calculation, to supply data on correlations, reliabilities of tests 
and rating devices, norms, pulse rates and blood pressures for different ages, are 
included. 

The book considers especially factors and conditions making for best results in 
observational procedures; rating and ranking methods; the use of various questionary 
methods in the obtaining of data, attitudes, interests, and adjustments; tests of con- 
duct, knowledge, and judgment; performance tests; the free association method; 
physiological measures of emotions; interviewing; psychoanalysis techniques; ex- 
ternal signs of conduct; and measures of environmental factors. There is a final 
chapter on “The Case Study: A Comprehensive Study of the Individual,” which 
emphasizes the need of bringing together all the relevant information bearing on 
the problem of the sort of behavior or conduct in question in any case. The ‘‘case 
study is not a research method. Primarily its function is to study the individual with 
a view toward helping him.” In itself it is no guarantee of completeness or validity; 
it is “just as good as and no better than the methods employed in gathering the 
data” (p. 555 f.). Symonds suggests three cautions that are important in considering 
any abridgment of a case study: (1) “an investigator must draw conclusions on the 
basis of proved relationship” (2) the ‘‘study should not be abridged when one sus- 
picious factor has been found, particularly when the relationship between this fac- 
tor and the disturbing symptom is loose and uncertain; and (3) the placing of 
value on “small correlations.’’ He holds that practically all the high relationships 
have been found in studies of personality and conduct and that it is “well known 
that extreme values of factors which have low regression weights in the regression 
equation are potent for determining an issue” (p. 558 f.). He cites an example in- 
volving low relationship between cheating and low economic status of the child’s 
family, in which the latter factor may carry with it several other related factors of 
significance. In such a case the constancy of relationship with these other factors 
is, however, important. Will this not require a further working out of correlations 
some of which are not small and studies by multiple-factor methods, not considered 
in the present volume? 

After a summary study of the work on character by Hartshorne, May, and 
Shuttleworth, the author, on the basis of the summary data which he has presented 
in the volume under consideration, concludes that future research on the de- 
velopment and refinement of the diagnosis of conduct will emphasize standardization 
to make available suitable norms; will put particular stress on the interview, free 
association, and psychoanalysis as the most fertile fields for yielding to social scien- 
tists suggestions and ideas for elaboration and experimentation; will put stress on 
studying and improving reliabilities; and will investigate thoroughly the relation- 
ships among different variables and different sorts of data as the Character Educa- 
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tion Inquiry has already attempted to do. He looks to various types of questionaries 
and rating methods as of most immediate promise. 

The book is thus not only critically evaluative of the studies reviewed and 
of the tests and techniques employed, but it presents a hopeful view as to the future 
progress of thoroughly scientific investigations. One may find room for differences 
of opinion here and there, but will find the volume thoroughly worth while, and 
his indebtedness to the author for this valuable critical summary of a large number 


of researches great. 


Le Suicide. By CHARLES BLONDEL. Strasbourg, Librairie Universitaire d’ Alsace, 
1933. Pp. 133. 

The practice of suicide is perhaps as ancient as the human race, but humanity has 
never become reconciled to this practice. An extensive literature written from the 
varied viewpoints of law, theology, ethics, psychology, medicine, and recently of 
sociology has developed in the attempt to explain the phenomenon. 

The object of the present study is to define, evaluate, and establish the etiology of 
suicide in the light of a critical comparison of sociological and medical, or psychiatric, 
methods and conclusions. This is particularly important at the present time, since 
what Blondel calls the “imperialistic pretentions of sociology” sometimes lead its 
exponents to the strange folly of correcting specialists, in other fields. Moreover, 
Durkheim’s rules of sociological method in demanding a social cause, usually de- 
termined statistically, for every social fact establish a misleading emphasis on those 
aspects of suicide which can be treated statistically and objectively. The varying 
physiological and psychological details of the clinical picture, however, are neglected 
or even dismissed as incidental or as merely introductory. These are most important 
to physician and coroner. 

Blondel, a psychiatrist, prefaces his own theory with a brief, critical summary 
of the views of suicide entertained by sociologists and moralists of the 19th and 
20th centuries, but perhaps relies too completely on French and German sources. 
Attention is principally directed to Durkheim’s and Halbwachs’ voluminous analyses 
of suicide from the sociological point of view, and the author has little difficulty in 
convicting these writers of inconsistencies as well as obscurity. Durkheim’s definition 
of suicide, viz., “every case of death which results directly or indirectly from a 
positive or negative act of the victim himself, which he knows must produce this 
result,” ignores the psychological element of intention, and the réle of the col- 
lective representations which Durkheim generally stresses. Moreover, it confuses 
suicide with sacrifice, a matter of entirely different psychological motivation. Halb- 
wachs, on the other hand, expressly reinstates intention as an element of suicide, 
and rejects its assimilation to sacrifice without relinquishing the demand for a 
purely social causation. 

On the question of the moral appreciation of suicide, the author notes that 
Durkheim accepts the popular condemnation of suicide on personal grounds which 
his own sociological method would reduce to a preconception or prejudice. Bayet's 
extensive historical researches, leading to the interpretation of suicide as a func- 
tion of conflict between the simple morality of the masses, which condemns, and 
the casuistry of the aristocratic or intellectual classes, which approves suicide, is 
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vitiated by Bayet’s confusion of suicide with sacrifice; and it appears that popular 
common sense, which judges both as moralist and alienist, is correct in its un- 
favorable attitude toward suicide. 

The evolution of the psychiatric conception of suicide reveals a consistent belief 
in the pathological nature of the act throughout the history of medical thought on 
the subject, and this view is now more dominant than ever. On account of his 
intimate, detailed and professional experience with cases of suicide, the psychiatrist 
is regarded by Blondel as best qualified to judge of its causes. The psychiatrist's 
statement has become increasingly more precise from the semi-psychological theory 
of Esquirol, who stressed abnormal emotionality, to the modern detailed analyses 
of physiological and organic antecedents of morbid character. Esquirol’s emphasis 
on psychogenic causes of suicide seems capable of assimilation in a social psychology 
of the stimulus-response type, so it is adopted by the French sociologists; and 
there is a similar emphasis on the psychogenic factor in the psychoanalytic schools, 
which might be invoked to support the views of the sociologists. The general tendency 
in psychiatry, however, is to eliminate psychogenic factors, and find the cause 
of abnormal behavior in organic, toxic, or constitutional factors. Having stated 
his thesis with which the majority of psychiatrists and alienists agree, Blondel 
returns to the sociological conception of suicide and devotes four chapters to the 
theories of Durkheim and Halbwachs as to the relative importance of different 
aspects of suicide, the limitations of statistical method, and the deplorable results 
arising from a one-sided approach to the problem. In this section Blondel embodies 
a number of critical conclusions of great weight. He feels that psychiatrists and 


sociologists could be of great assistance to orie another if they could once agree 
upon their respective tasks. 

An English translation of this work is desirable. 

University of Cincinnati CHARLES M. DISERENS 


Children of Preschool Age: Studies in Socio-Economic Status, Social Adjustment 
and Mental Ability, with Illustrative Cases. By ETHEL KAWIN. Chicago, University of 
Chicago Press, 1934. Pp. xv, 340. 

The title of the volume “Children of Preschool Age” gives the one note of 
unity in this work which is really a collection of widely different studies. Part 
I, entitled ‘The Preschool Department of the Illinois Institute of Juvenile Research,” 
and Part II, entitled “Research Studies,” while both well done and of considerable 
interest, cover such entirely different fields and points of view that their inclusion 
in the same volume tends to detract from the general impression of the whole 
book. 

Part I presents a detailed picture of the activities of the Institute of Juvenile 
Research and gives some fifty pages to case studies representative of the various 
functions of the Institute. This section will be most interesting to persons who 
are connected with clinic and consultation services for young children and for 
parents. The cases are presented in a clear and interesting manner with considerable 
detail and are definite contributions to the rather limited group of case histories 
accessible to the ordinary reader. 

Part II presents three research studies on children of preschool age. The first 
on “Young Children of Low and High Socio-Economic Status: A Comparative Study 
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of Their Performance on the Merrill-Palmer Scale” was carried out on the children 
in two nursery schools which served widely different social groups. The findings 
of this study “indicate that children of high socio-economic status excel in those 
functions which are measured by verbal tests and suggest the possibility that -chil- 
dren of low socio-economic status tend to excel in some motor tests, while the former 
group are superior in others.” However, “even though there is a mass tendency for 
high IQs to be associated with superior social and economic status, and vice versa, 
no prediction with regard to these two variables can be made with respect to an 
individual case. Children from both groups are found in the highest and also in 
the lowest percentile ranks. This implies the pGssibility that individual children may 
rise to intellectual heights quite out of line with the expected as based upon their 
social and economic backgrounds.” The author reminds us that “‘we have never 
sought to discover through our tests what are the special inadequacies of the under- 
privileged group, with the view of trying to overcome those inadequacies by edu- 
cation and enriched environment” and‘she suggests that we might well attempt to 
determine “the qualitative differences in the abilities of children from different socio- 
economic back-grounds.” If such differences can be discovered at the preschool level 
—'‘whether they be innate or acquired—it may be found that those functions in 
which any group is handicapped by its inferiority may . .. improve with especially 
directed educational and environmental opportunities.” 

The second piece of research reported is a study of “Social Adjustment in 
Children of Preschool Age.’’ This section is of especial interest since it is among 
the pioneers in research work based upon case studies. The material used is ad- 
mittedly not laboratory data but it is as detailed and as accurate as any material 
of the kind which has been published and the statistical treatment is as cautious 
and as accurate as one could desire. The author concludes that the social adjustmeni 
of a young child to other children outside of his own family does not appear to be so 
conspicuously related to any other single factor in the child’s own make-up or en- 
vironment that the one can be said to be the “cause” of the other. What this study 
does indicate is that there is a group of factors which appears to be related to the 
child’s social adjustment. It appears that whether a young child is socially well ad- 
justed or presents problems of social adjustments will depend upon a ‘constellation’ 
consisting of various factors in his own make-up and his life-situation. “Outstanding 
among these are the intelligence of the child, the occupation of his father, the re- 
lationship of the father to the child, and the agreement of the parents in regard to 
the child’s training.” 

The third research section of this volume is concerned with the analysis of Stan- 
ford-Binet and Merrill-Palmer Test results on children of preschool age. The author 
concludes that the “Merrill-Palmer Scale appears to be better standardized, in regard 
to the adequacy of the age norms, than the lower ranges of the present Stanford-Binet. 
It appears, however, . . . to be subject to greater inconstancy on retests than does the 
Stanford-Binet Scale.” 

In summary we may say that Miss Kawin’s “Children of Preschool Age” pre- 
sents a number of research studies which are excellent examples of statistical 
method applied to material obtained by a service organization. The unity of the 
book is marred by the inclusion of a section describing in detail the organization 
and work of the Illinois Institute of Juvenile Research. The significance of the find- 
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ings on the performance of young children of low and high socio-economic status 
on the Merrill-Palmer Scale as presented in the first of the research studies, is 
lowered by the results of the third research study which shows that this scale is 
subject to greater inconstancy than is the Stanford-Binet. Considered individually, 
instead of as a single unit, the studies are a distinct addition to experimental child- 
psychology. 

Institute of Child Welfare, Chicago, Il. JOSEPHINE C. FosTER 


Heredity and Environment: Studies in the Genesis of Psychological Characteristics. 
By G. C. SCHWESINGER. Ed. by F. Osborn. New York, Macmillan Co., 1933. Pp. 
viii, 484, 

In this volume are gathered, interpreted, and critically evaluated the numerous 
studies of intelligence and personality which offer evidence concerning the influence 
of heredity and environment in the determination of individual differences. It is 
quite apparent that the author has the eugenist and general reader as well as the 
professional psychologist in mind. Approximately one half of the book contains 
material which to the professional psychologist is elementary. The eugenist and 
general reader, however, will find in the discussions concerning the history of testing, 
the nature of intelligence, the chief tests of intelligence and personality, the classi- 
fication of personality types, and representative viewpoints on personality a well- 
informed, interestingly written yet critical introduction to the methods and concepts 
of the clinical psychologist. 

The most important section of the book, covering some two hundred pages, 
is entitled “Studies on Genetic Factors and Stated Environmental Differences as 
They Affect the Development of Intelligence.’ This section is a distinct contribu- 
tion to the subject. Not only does it offer a critical review of the important in- 
dividual investigations, but it colligates their results in the form of suitable tables 
and graphs. The general trend of the findings, where such exists, is thus made 
clear. Enumeration of the individual problems concerning which the author presents 
data is impossible in a short review. To the reviewer's knowledge, however, no 
important problem is neglected. All of the twin, parent-child, sibling, foster 
parent, and other relevant data are presented. In addition there is a mass of 
material on the effect of physical deficiencies upon intelligence. A section in animal 
studies reviews Tryon’s investigations. 

The author is not a propagandist, hence carefully weighs the evidence and bases 
her conclusions directly upon it. The conclusions are to the effect that heredity and 
environment are both influential in the determination of individual differences in 
test intelligence. “Of the two sets of influences which have been examined for 
effect on test intelligence, namely, social-cultural and physical factors, the evidence 
weighs more in the direction of the former and less in the direction of the latter 
than uninformed preconceptions would have led us to believe. Of the beneficent 
culture influences . . . evidence has accrued to indicate the positive importance of 
good cultural environment of the home, urban residence, and some inconclusive 
evidence in favor of nursery school attendance. Retarding influences were found 
associated with bilingualism in the home and rural residence. But whether in the 
direction of heightening or of lowering the 1.Q. certain conditions must be met before 
the above influences can become effective. These conditions are: (1) That the 
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difference in cultural backgrounds of the home must be extreme, as compared with 
the ‘average’ American home; (2) that cultural change, if any, be introduced at 
a very early age; and (3) that change to the new environment . . . be maintained 
over a long time in the developmental period.” Of physical anomalies, only deaf- 
ness and impairment of the central nervous system appear to bring about any marked 
permanent retardation of test intelligence. The author suggests that the measure- 
ment of general intelligence rather than of many specific forms of behavior may 
mask important influences of cultural and physical factors. She says in this con- 
nection that “environmental handicap or advantage is reflected in specific test 
items much more distinctly and definitely than in the general composite of test 
intelligence, represented by I.Q.’s, M.A.’s, or raw scores. Preferably these specific tests 
should be of specific mental processes, unique in the psychological sense, as set down 
by Kelley, Spearman, and others.”’ 

It is clear from the author's presentation and interpretation of the experimental 
findings on nature and nurture that an extreme position in either direction is, to 
say the least, premature. “The evidence that there are important differences among 
individuals in hereditary capacity for intelligence is entirely conclusive; the variabil- 
ities and averages of large numbers of individuals under influences of varying en- 
vironments are in process of being quite accurately determined.” The influence of 
environmental factors, although quite evident, is clearly limited by the hereditary 
factors. 

The book is thoroughly documented, and extensive bibliographies and sug- 
gested sources for further study add to its value. In an appendix are suggested many 


problems for future research. There are thorough author and subject indices. 

One must conclude that the author has made a timely and significant contribution. 
The reviewer's only negative criticism of the book is that it appears to be over- 
padded with elementary material. To the reader not trained in psychology, how- 
ever, this may well be an advantage. 

University of Pittsburgh NorMAN- L. MUNN 


Invention and the Unconscious. By JosEPH-MARIE MONTMASSON. Trans. with 
a Preface, by H. Stafford Hatfield. New York, Harcourt, Brace & Co.; London, 
Kegan Paul, Trench, Trubner & Co., Ltd., 1932. Pp. xxiv, 338. 

The translator's opening statement in his preface is: “In this book, M. Mont- 
masson is concerned to demonstrate a fact of the first importance, easily overlooked, 

. that human inventions in the widest sense of the word, are products of the 
unconscious.” This ‘fact’ is to be demonstrated by the author in opposition to 
the view that invention is at the level of the highest point of self-consciousness. 
Since the author’s treatment “is entirely from the point of view of introspective 
psychology,” the translator is careful to give the orientation of the author with 
respect to vitalism and to mechanistic psychology and biology. One of the prob- 
lems that the author, from his point of view, had to meet in this book is whether 
or not invention in man is the psychical correlative of mutation in organic develop- 
ment. Hatfield is convinced that it is, and he holds that the “investigations of the 
psychology of highly originative human types shows them to be generally abnormal 
and not far removed from psychopaths” (p. 15 f.). Moatmasson calls the inventor 
“the pioneer of universal order,” “constructor,” “critic,” and never once hints at 
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pathology, but so far as the reviewer can see, he fails constantly to make it clear how 
invention comes about specifically. One is impressed by the vague and even mystical 
conceptions involved, and finds it difficult to acknowledge that the book is at all 
scientific. 

The author discusses preparation for the invention, sudden intuition, and verifica- 
tion. With this as a background he develops his theory of “integral knowledge’ 
which gives the proper relationship of all the factors necessary to explain invention. 
He calls it “psychical invention,’ and holds that it deals with “idea,” “feeling,” 
and “action.” There is no scientific experiment to support his claims of logic. He 
vaguely pictures the ‘automatic unconscious” as a “reservoir which preserves 
syntheses previously constructed. But it is also a kind of regulator which causes 
stored-up elements to appear exactly in the order in which they were recorded.” 
There is not a hint as to how these things are done—only names are given. No 
hypotheses susceptible of scientific test are offered. (Since the automatic unconscious 
thus fails to explain invention the author uses such additional futile and mystic 
terms as “dynamic unconscious,’ and “aesthetic consciousness.” No scientific ex- 
periments are given. 

It is regrettable that the attempted verifications of the author's views stated 
in this book have been so completely based on ‘introspection’ and upon opinions of 
various schools of philosophy. There are several excellent accounts of invention, 
and had the author stayed more closely to these data much of the material would 
have been more valuable to the psychologist, and to scientists generally. There is 
a bibliography of seven pages, consisting mainly of speculative literature. 

Peabody College J. J. Ray 


The Poor White Problem in South Africa: Report of the Carnegie Commission. 
Part Il. The Poor White. By R. W. Witcocks. Stellenbosch, Pro Ecclesia-Drukkery, 
1932. Pp. xxxiii, 206. 

The entire-report of the study of the poor white problem in South Africa made 
by the Carnegie Commission is published in six volumes. The results of the psycho- 
logical investigation are given in this volume. The purpose of this division of 
the investigation was to determine the part psychological factors have played in 
the development of rural impoverishment. 

There are certain weaknesses in the methods used in the study. Some of the 
data were obtained from personal interviews and in some instances the information 
secured was written down from memory after the interview. Some of the data 
concerning the economic status of the parents of the poor white children were secured 
from questionaries filled out by the children themselves. Since children are in- 
accurate in making such reports this source of information is questionable. 

The investigation shows that environmental circumstances have resulted in the 
development in the rural population of “certain mental traits which have im- 
peded, and, often, prevented successful adaptation to present-day conditions of eco- 
nomic life in South Africa” (p. 170). There is a tendency for the rural population 
studied to stay on the farms because of a lack of motivation by stimulating ex- 
amples of those who have gone away and succeeded. The effect of tradition makes the 
farmers conservative and prevents the adoption of better methods of farming. They 
develop a passive, fatalistic attitude towards life because the uncertainty of weather 
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conditions makes success difficult. Isolation causes a lack of knowledge of busi- 
ness methods and makes codperative activities difficult. The effects of the credit 
system in all of the groups of poor whites studied prevent the development of 
habits of thrift. Prejudice against Kaffir work tends to hinder the development of 
habits of industry. When the lower classes of poor whites sink to an economic 
status on a level with the natives the color line tends to disappear and the social 
problem of racial intermixture develops. The people as a group develop an attitude 
of inferiority as a result of being unable to change the conditions of living. The effect 
of having the state give the people charitable assistance without requiring any 
recompense in return has resulted in developing in them an attitude of dependence 
and a feeling that such aid is theirs by right. This analysis of the attitudes of the 
poor whites is of interest to psychologists generally because it shows the need of 
developing more objective techniques which may be applied in studying the effects 
of cultural patterns on the development of mental traits. 

The most important phase of the problem studied is the comparison of the 
intelligence test scores made by the group of 3281 poor white children with those 
made by a sampling of 16,574 children of the general European population. The 
South African Group Test of Intelligence, which the author considers a valid mea- 
sure of Spearman's g, was given to all of the subjects, except 208 of the poor white 
group to whom the American Army Beta test was given. Sixty-one percentage 
of the poor white children fall below the average of the European children. The 
average intelligence quotients for the different age groups were compared by 
fitting a straight line to them by the method of least squares. This comparison showed 
a tendency for the intelligence quotient to fall with an increase in the age of the 
children and the result is interpreted to mean that unfavorable environment tends 
to lower intelligence test scores. Since the difference in the lower and upper ages 
tested is only thirty-five months it is doubtful if this statistical treatment of the 
scores from one testing has greater reliability than the more empirical method of 
comparing the intelligence test scores of subjects before and after they have been 
subjected to certain environmental influences. The statistical procedures used in 
the analysis of the data are, however, accurate and dependable. 

Georgia State College for Women Eur! BELLE BOLTON 


Constitution-Types in Delinquency. By W. A. WiLLEMsE. New York, Harcourt, 
Brace & Co., 1932. Pp. viii, 266; with 32 plates and 19 diagrams. 

The doctrine of constitutional-psychological types as originated by Kretschmer 
and extended by Delbriick and others, was applied by Willemse, after preliminary 
research with normal youths, to the study of nearly 200 male juvenile offenders 
in or near Pretoria. The body types, described in detail, illustrated by many re- 
produced photographs, are, with some overlapping and admixtures, found to fall 
into three main classes. These are the leptosomes (thin, weak), the athletics (strong, 
robust), and the pyknics (short, thick, high domed). Groups differ also in type 
of skin, hairage, and body chemistry. These physical characteristics find correspond- 
ence in mental traits, less of the cognitive than of the “emotional-volitional.” 
The leptosomes exhibit the asthenic, autistic, self-insufficient, submissive, childlike, 
or feministic attitude. When very weak they remain infantile; at best, unless there 
are mixed athletic traits, they reach only the early pubertial development of per- 
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sonality. The athletics are markedly sthenic, unemotional, bold, aggressive, logical, 
scheming. Their “stage of development” is termed that of “the normal adult male.” 
These two types, psychiatrically considered, vary from the schizothyme (normal) 
to the schizoids and schizophrenes. Pyknics (fat, inclined to baldness) are of the 
unreflective, impulsive, socially frank, happy-go-lucky type. They afford the cyclo- 
thymes, cycloids, and manic-depressives. This delinquent material is deemed especial- 
ly convincing, though the theory applies as well to the average or superior groups— 
scientists, artists, rulers. The individual delinquents are not described on the basis 
of cognitive intelligence levels, though the group average proved lower in verbal 
thinking and higher in mechanical ingenuity than that of trade school boys of similar 
age. “Intelligence,” says Willemse, ‘is not the main cause of delinquency.” En- 
vironmental influences likewise are discounted. 

The battery of tests and methods of procedure used by Willemse include the 
following: Interpretative observations (“intuitive descriptions’); study of case 
records; study of letters written by subjects; experiments directly involving tempera- 
ment (ergogram from each boy, with Mosso ergograph, the blot picture experiment 
of Rohrschach, the Bourbon concentration test, a spontaneous drawing, and friendly 
and confidential interviews checked by records) ; and photographs and anthropological 
investigations. 

The text is a valuable addition to recent studies of endocrine-vegetative-somatic 
correlations with psychic tendencies. Perhaps too little weight is given to intelligence 
levels and the compensatory behaviors of those persons lying just beyond the bare 
normal. The reader's attention also fixates the frequent environment of the broken 
home and other highly provocative conditions, as well as the apparent absence of 
old-fashioned parental preachments or new-fashioned “‘conditionings” that might have 
salted into youthful nervous systems the simple homily that “it pays to do right.” 
One wonders about the “blends” of types. Would a pyknic with scholarly, retiring 
tendencies, or an athletic enjoying the tender emotion, be able to place himself 
on the Triangle of Temperament? 

Waman’s College of Alabama SARAH M. RITTER 


Mental Hygiene of the School Child. By PerctvaL M. SymMonps. New York, 
Macmillan Co., 1934. Pp. xi, 321. 

The author states that this book is “designed primarily for teachers” with its 
main emphasis on the “positive, preventive aspects of mental hygiene.” The be- 
havior with which Dr. Symonds is concerned is not the extreme behavior of the 
psychopath, but rather the mild idiosyncrasies and peculiarities which may forecast 
later maladjustments and unhappiness for the individual. 

The book falls into sections (not indicated in the table of contents), each dis- 
cussing the subject from a different point of view. After two introductory chapters, 
come three chapters of heavy, uninteresting presentation of learning, drives, be- 
havior mechanisms and even a paragraph on Gestalt psychology. This section would 
seem to be unnecessary for the psychologist reading the volume, and of little value 
to the teacher who may be discouraged by these pages and fail to reach the later 
sections which are written in the simple language of every day with practically no 
reference to the psychological terms elaborated here. 

Chapters 6 through 12 form the practical section of greatest interest to teachers. 
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Later chapters discuss organized work in mental hygiene in the schools, the training 
of specialists in that field, and the mental hygiene of the teacher herself. The final 
chapter presents a group of case-studies on pupils in junior and senior high schools. 

The pages which are of primary interest to teachers present a sympathetic point 
of view toward the difficulties and problems of children with a constant endeavor 
to trace the reasons behind the undesirable behavior. The child’s actions are to be 
thought of as symptomatic of underlying ideas and attitudes, and treatment should 
be applied to the basic difficulties, not to the behavior itself. Emphasis throughout 
the book is on prevention rather than cure of extreme cases. The author presents 
a number of bits of behavior commonly met with in the class-room, such as “‘pre- 
ferring to sit on the side-lines,’’ “being constantly restless in study and easily dis- 
tracted,” “being exceptionally neat,” “exhibiting anxiety over mistakes,’ and so on, 
with many concrete suggestions as to what may be the fundamental cause of the be- 
havior. One of the best sections in the chapter on positive habits of mental hygiene 
discusses learning to admit “mistakes, errors and faults.’’ In this chapter also the 
author strikes a happy, common-sense middle ground in expecting a child “to accept 
some things on authority without demanding the reasons” while he is also able “to 
reject habitual standards in favor of more intelligent standards.” 

Throughout the book, the author makes a definite effort to present the material 
from a constructive, preventive point of view. While many sections demonstrate that 
this is a more difficult undertaking than is the presentation of autocratic rules of 
procedure and that it is easier to present examples of bad behavior than it is to 
describe cases of completely satisfactory adjustment, nevertheless the reader will be 
left with a great many useful suggestions, considerable information about the set-up 
of remedial work in progressive schools and an understanding of the mental-hygiene 
point of view which should make him better able to cope with the difficulties which 
the average child presents. 

University of Minnesota JOSEPHINE C. FOSTER 


Social Development in Young Children. By SuSAN Isaacs. New York, Harcoutt, 
Brace & Co., 1933. Pp. 480. 


The author's method of studying the development of social relationships in 
young children is largely observational. She keeps records of the various manifesta- 
tions of social behavior in the children in her school, and these are supplemented 
by letters from mothers and nurses, and quotations from other sources. One-half of 
the book is devoted to a description of the factual material which she has at hand. 
She divides her problem into two parts: elementary social relationships, including 
primary egocentric attitudes; and hostility and aggression. There is also a sub- 
section devoted to friendliness and codperation. The second part of her study 
she calls the deeper sources of love and hate. In this section, her chief interests 
are sexuality, guilt, and shame. Through these she attempts to develop the “deeper 
sources.” Though Dr. Isaacs denies that she is entirely in agreement with the 
Freudian psychoanalytical school, the second part of this volume is largely psycho- 
analytical in nature. Much of the factual material in this book deals with erotism, 
which is to be expected inasmuch as children have not yet developed attitudes 
which would prevent their discussing these matters; but one somehow gets the im- 
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pression that Dr. Isaacs selects her material to bring out this point. The manner 
in which she presents her records make them offer rather convincing evidence of 
the significance of some of the Freudian ideas, particularly the attitude of one 
child toward another which is developed through love, and the significance of the 
transference as far as the teacher is concerned. 

Much of this book deals with the author’s analysis of the application of Freudian 
principles to pedagogy, and from this viewpoint it is extremely interesting. When 
one considers the vast amount of observation that this study must have entailed, 
and the author's obvious leanings, the end product is much less subject to criticism 
than might be expected. Dr. Isaacs offers better evidence for Freudian genetic psy- 
chology than has been offered in the past. Her presentation and interpretation of 
her study are very much like those in other psychoanalytical literature, but she 
brings out a new viewpoint which is deserving of serious study. 

Eloise Hospital LowELL S. SELLING 

Eloise, Michigan 


Das Beschreiben: Experimentelle Untersuchung des Beschreibens von Gegen- 
Stinden, By FEuix Viercutz. Neue Psychologische Studien, Vol. 10, No. 11. Edited 
by Felix Krueger and K. von Diirckheim-Montmartin. Munich, C. H. Beck, 1933. 
Pp. 92. 

The main body of material interpreted in the present study was derived as fol- 
lows: Subject A describes to Subject B an object hidden from B—a tumbler, a por- 
celain cup, a napkin ring, and a shapeless cast of plastic material; both subjects 


now write an account of their experiences, based in part on detailed questions; 
finally B is shown the object and he again gives his experiences, particularly with 
reference to the difference between the original impression based on A’s description 
and his present perception. On the basis of the three different statements, an 
analysis of the process of describing is undertaken. The aim is to “deal with the 
process of describing, with description as an activity, in order to establish the 
most common characteristics of the activity and to comprehend it in the light of its 
conditions.” 

In the preliminary descriptions of the responses many concepts of rhetoric find 
a place: the statements are unified and they cohere; one is written from an esthetic 
point of view and another personifies; one is fluent, rich in choice of words, and 
another lacks these qualities. In the reports of the hearer factors more psychological 
in nature, such as the attitude of attending and certain factors growing out of earlier 
habit systems are discovered. 

The central problem of the study, which deals with description as a psycho- 
logical process, is discussed in the terminology of the psychological concepts of 
Krueger and Diirckheim. The subject is confronted by a problem; attitudes of 
expectancy appear; the sense of a goal which is to be reached by prescribed re- 
quirements and which gives direction to subsequent activity becomes apparent; in 
the experiences of describing, words and structural elements of language arise to 
mediate between the object and the hearer in the light of the task; in the end 
the subject looks back to the experience of having done a piece of work and also 
of having finished a task. The enquiry has turned from a study of descriptions to the 
analysis of the process of describing. 
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Any evaluation of the study must be in the light of the system of psychology on 
which it is based or of the system itself as a scientific account of human life. 
Florida State College for Women P. F. FINNER 


Applied Psychology. By RicHARD W. HusBaNnp. New York, Harper & Bros., 
1934. Pp. 644. 

The material in this textbook differs from that in others of like title in several 
ways. The author states that the choice was determined by the interests of students, 
by “what the experts have emphasized most, as evidenced by the mass of literature 
dealing with the various topics’’ and by his desire to “make the book as scientific 
as possible.” 

The principal topics dealt with are: (1) vocational guidance, including the use 
of intelligence and personality tests and the nature and measurement of interests; 
(2) personnel management, including employment devices and training systems, 
and some material of administrative rather than psychological nature; (3) industrial 
fatigue, scientific management, and labor relations in industry; (4) advertising (four 
chapters) and salesmanship and store management (two chapters); (5) the follow- 
ing miscellaneous problems: psychology and medicine; psychology in law; psy- 
chology and athletics; personal physical and mental efficiency. 

The text is characterized by breadth of interest and a seemingly broad synthesis 
of research on these topics. The reviewer agrees with the general plan; it leads 
however to two difficulties, which the author does not entirely overcome. One is the 
inclusion of considerable material which has not been subjected to research, and the 
other is a needless amount of repetition. The treatment of individual differences is 
less thorough than is justified by the “emphasis of the experts;’’ there is practically 
nothing said about sex, age and race differences. The student unacquainted with in- 
telligence tests would be little helped by the three pages on the measurement of 
intelligence. Correlations are given (pp. 28, 33) before there is any discussion of 
their meaning (p. 234). The index does not list either ‘‘ability,’’ “‘correlation,’’ or 
“critical score,” although all are discussed in the text. In general, methods have been 
subordinated to results, and the elementary treatment of statistical methods under the 
chapter heading “Personnel Research’’ does not satisfy requirements. The discussion 
of employment tests does not seem sufficiently critical, and the reviewer wonders why 
the Minnesota research on mechanical abilities is not cited. 

Texts in applied psychology have not had the interest for the student that they 
should have, and it is to be said for this one that it gauges the student interest fairly 
accurately. It can be recommended for the course in business psychology for which 
it is probably designed. References, tables, and illustrations are adequate. 

University of Texas W. H. BRENTLINGER 


Psychology: Its Methods and Principles. By F. A. C. Perrin. New York, Henry 
Holt & Co., 1932. Pp. xii, 336. 

This is a revision of the book of the same title which appeared in 1926, by the 
present author and D. B. Klein. The present edition seeks to present psychology 
from a more eclectic point of view than did the first; hence there is a new chapter 
on ‘Sensory and Perceptual Processes’’ which incorporates a considerable number of 


684 BOOK REVIEWS 


data from the older experimental psychology and some from more recent experi- 
ments, but the author has little, if anything, to add in the way of interpretation in 
this field. Visual perceptions are still projections of ‘our visual experiences out into 
space” (p. 116). There is little attempt, in line with several recent experiments, to 
relate perception to learning and to general integrative processes so well considered 
in other parts of the book. It is probably not denying the value of an eclectic point 
of view to suggest that data derived from different sources be somewhat integrated 
when possibilities for such integration are so plentiful. 

The discussion of learning has been considerably improved, particularly in the 
partial omission of long discussions of different theories, studied mainly as theories, 
largely independent of the demands for hypotheses to account for processes not di- 
rectly observable and of the evaluation of these hypotheses in relation to the con- 
sistency of the entire picture they make of verifiable data. Still further reductions 
might have been made with profit, if the readers were given hints as to possible 
explanations at points where direct knowledge is inadequate and allowed more op- 
portunity to organize their own interpretations tentatively as they proceed. One 
might wish that the book were more inclined to stress experimental approaches at 
the expense of excessive theorizing as a procedure for the student beginning in psy- 
chology. 

The other data presented in the book are mainly unchanged, even though chapter 
headings are somewhat differently worded and some new groupings are made; and 
references are brought up to date. The printers and binders have done their part in 


making this a very attractive book. 


Human Sterilization: A History of the Sexual Sterilization Movement. By J. H. 
LANDMAN. New York, Macmillan Co., 1932. Pp. xviii, 341. 

As the author states, this volume is not designed as propaganda either for or 
against sterilization. It is rather a scientific and unprejudiced treatment of the biologi- 
cal, legal, and social aspects of the problem. The general topic of eugenics and social 
legislation is discussed in the several chapters of Part I. The author takes a sane, 
conservative position in evaluating the eugenics movement in its historical perspec- 
tive. The need for eugenics is shown by the citation of statistics on the increase 
of the mentally incompetent in the United States during the past few decades. This 
is followed by a comparison of the legislation of the several states relative to human 
sterilization. Part II deals with the various judicial decisions which have been ren- 
dered in the attempt to apply such legislation as exists. Part III is devoted to a con- 
sideration of the biologic and eugenic bases for compulsory sterilization. This section 
includes an analysis of dysgenic types in our population—the potential parents of 
socially inadequate children. An attempt is made, also, to evaluate the evidence for 
hereditary taint in such strains. The present status of the problem of the inheritance 
of mental traits is briefly indicated. Part IV is concerned with the surgical aspects 
of human sterilization. In the final section, the author seeks to formulate a practical 
social policy for dealing with social inadequacy in which sterilization is assigned a 
limited réle. The volume is well written and should serve as a valuable handbook 
to those interested in this field of social endeavor. 

Columbia University C. J. WARDEN 
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Le devoir. By RENE Le SENNE. Paris, Félix Alcan, 1930. Pp. 604. 

A systematic, closely reasoned discussion of the foundations of ethics, in rela- 
tion to other disciplines. Primarily philosophical, but of interest to the theoretical 
psychologist because, although there is little explicit reference to psychological litera- 
ture, many live problems in our field are treated. The arguments and subject matter 
by chapters are: (1) that maladaptation is the leading characteristic of mental life, 
that interference with the satisfaction of needs is the basis of every mental function; 
(2) that the methods of resolving logical difficulties in physical science are by 
hypotheses and research to the elimination of conflict between emotions or more 
explicit motives by mental hygiene or moral ideals, the purposive standpoint in 
psychology being stressed; (3) is an elaborate discussion of volition, especially of 
moral decision, including, incidentally, a critique of James; (4) includes comment 
on the opposition between science and epistemology and on the function of ethical 
systems in the moral life, and offers a critique of hedonism; (5) considers moral ob- 
ligation and the problem of freedom; (6) the interrelations and conflicts among 
metaphysics, science, religion, and art; and (7) the problem of evil. This chapter 
completes the main argument, which suggests a world-view roughly similar to that 
of Royce (without his mathematical analogies). The final chapter, L’éducation 
morale, is very suggestive. One special point may be mentioned, the writer's belief 
that aims and methods in moral education must take account of individual differ- 
ences. 

McGill University C. E. KELLOGG 


The Art of Feeling. By Horack G. Wyatt. Boston & New York, Houghton 
Mifflin Co., 1932. Pp. x, 293. 

Mr. Wyatt has chosen an apt title for this treatise in practical philosophy. He 
proposes to ‘‘search the relation of feelings and emotion to other happenings in the 
human mind, for it is in governing their interplay that our art consists.” His thesis 
is that ‘‘emotion”’ or ‘‘feeling,” conceived very broadly, is or reflects the fundamental 
basis of human motivation. The advertisement on the wrapper and the subtitle 
designate the subject as psychology, but one must not take this designation too 
seriously, even though some of the chapter headings might lead him to expect a 
recital of facts. Mr. Wyatt is conversant with the material in the field but, 
avowedly, facts for him are secondary to the uses to which they may be put and 
their consequent practical values. He makes this clear in his introduction. “It 
follows that for the ordinary human the findings of professional and experimental 
psychology are helpful and acceptable so far as they concern and elucidate his 
ordinary humanity, and where they disregard or obscure it are suspect or useless.” 
In accordance with this he takes a definite stand. He rejects what he calls “the cult 
of the abnormal and the animal in human nature’ and he accepts or rejects 
factual material on the basis of its utility in expounding his thesis. 

It would be absurd to try to evaluate the book by way of a minute analysis and 
it is impossible to dismiss it with a word. The reviewer found the book in the 
main interesting reading but singularly uninforming. “Emotion’’ or “feelings” 
covers almost everything that can be taken as in any way motivating behavior. This 
gives the author the chance to offer a solution for every problem from sex to war, 
and to outline experience from imagination and thought to character and hypnosis. 
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Such a book has its merits and no doubt its uses. It contains frequent practical ob- 
servation of human nature, and many a challenging statement that might well serve 
as the text of a sermon. 

Hobart College Forrest LEE DIMMICK 


A Psychological Approach to Literary Criticism. By NORMAN R. F. MAtzrR and 
H. WILLARD RENINGER. New York and London, D. Appleton & Co., 1933. Pp. 
xii, 154. 

This book attempts an objective approach to literary criticism. It begins by giv- 
ing quotations which show that many book reviews give little or nothing except 
an expression of personal judgment as determined by emotional attitudes. 

Criticism should concern itself with general laws of written communication. 
These should be based on a psychology which recognizes the existence of mental 
patterns such as are most emphasized by Gestaltists. Criticism should answer three 
questions: (1) What is the artist’s configuration? (2) How valuable is it? (3) How 
effectively has the artist communicated it? 

An exposition of the nature of productive thinking follows, illustrated by experi- 
ments in problem solving. The same truths, it is asserted, are involved in literary 
expression. The subjective and objective problems of literary criticism in various 
forms of literature, humor, tragedy, etc., are discussed and illustrated with emphasis 
upon the importance of the directions of thought-patterns in securing maximum 
results. 


As a psychological and common sense approach to critical reviews the book has 
considerable value, but the suggestions for an objective approach to literary criticism 
are not objective in the scientific meaning of the word, but only in the sense that 
accepted general truths of psychology are to be used as standards of judgment 
instead of the individual ideas and opinions of reviewers. 

Leominster, Mass. E. A. KIRKPATRICK 


Monographien iiber die seelische Entwickelung des Kindes. II Erinnerung, Aussage 
und Liige in der friihen Kindheit. By CLARA and WILLIAM STERN. Fourth ed. 
Leipzig, Johann Ambrosius Barth, 1931. Pp. x, 256. 

Since its first appearance in 1908, this monograph has twice been reprinted without 
alteration. In the present edition much of the original material has been revised 
in the light of more recent findings by other investigators and one entirely new 
section, Personalistik der Erinnerung, has been added. In this section Stern draws a 
sharp distinction between memory (Erinnerung) and knowledge (Kenntinis). The 
former is specific with reference to the individual's own past; the latter, although 
a function of experience, is non-specific and not consciously related to the personal 
history of the individual. (I “know” that a chair is to sit on but I do not ‘“remem- 
ber” how I gained this knowledge.) Memory, on the other hand, has both a temporal 
and a spatial reference which is more or less exact. Through his increasing 
series of specific memories the child gradually acquires the idea of continuity of 
time and space. Within this ever-changing, though continuous series of events he 
remains the center about which all else revolves. Thus, in contrast to the awareness 
of a continually changing world there gradually emerges the idea of a persisting 
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self. The development of memory is therefore inextricably bound up with the de- 
velopment of the whole personality. 

Section II which is based almost wholly upon diary records of Stern’s oldest 
daughter is practically identical with the earlier editions. The remainder of the book 
has been largely rewritten. Throughout, the new version shows a distinct shift from 
the description of developmental phenomena as such toward a greater stress upon 
the utilization of this descriptive material for the understanding of fundamental 
problems in psychological theory. 

University of Minnesota FLORENCE L. GOODENOUGH 


The Keys of Power. By J. ABBotr. New York, E. P. Dutton & Co., 1932. Pp. vi, 
560; index, glossary, appendices, and numerous diagrams. 

“The Keys of Power,” portrayed with photographic clearness and encyclopedic 
fullness, from the author's personal observations, are the taboos and magic rites by 
which the natives of India seek to control the benefit or bane “inherent in” such 
as the following: the evil eye, gifts, the ground, water, fire, metal, salt, stones, 
days of the week, months of the year, colors, numbers, trees, weather, animals, 
man, woman, shadow, spirit. These and other factors of native concern are treated 
severally in the 26 chapters of the text. Shades of differences between Hindu 
and Mohammedan custom are pointed out. For the one, for instance, Monday 
is a bad day to shave, comb the hair, or clean cotton. For the other, it is a good 
day to be born, to travel, to begin new work, to write a charm. Tuesday is a 
calamitous day for a Hindu to start on a journey or to hold a consultation. “A 
dumb man is said to consider every day Tuesday.” The ritual of agriculture, though 
now rapidly changing, is held by the native to be especially important. The threshing 
floor is a “hallowed spot,” for there the grain is magically increased in measure. 

The research student interested in customs or in relations of belief to behavior 
will find the text a mine of ready material. The average reader would like a more 
extended glossary, but finds in the pages the interest of popularly written science. 
The author fulfills his announced purpose of depicting, before they yield to “the 
disrupting force of modernism,” this mass of custom and ritual preserved from the 
“““dim centuries’ . . . beneath the animism of Hinduism and the monotheism of 
Islam.” The work is descriptive rather than interpretative. 

Woman’s College of Alabama SARAH M. RITTER 


The Mind in Conflict: A Simple Explanation of How Modern Psychology Sets 
Out to Solve Nervous Difficulties and Problems. By RICHARD AMARAL HOwDvEN. 
New York, Humphrey Milford, Oxford University Press, 1931. Pp. xi, 83. 

This book is a short explanation (written largely for the layman) of the psycho- 
analytic method of dealing with mental disorders. The author calls his book one 
in ‘medical psychology’'—defining medical psychology as that branch of psychology 
which deals with the human mind in sickness, or more scientifically with the 
“pathological states of the human mind.” There is a section on the mind with an 
explanation of the conscious, preconscious, and unconscious. There is a chapter on 
the importance of the unconscious in which an attempt is made to define or explain 
many of the commonly used psychoanalytic terms, as conflict, adjustment, neurosis, 
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hysteria, repression, rationalization, etc. Causes of mental disorders are discussed 
in relation to conflicts in the ‘unconscious mind’ as a causal factor. The treatment 
of mental disorders by psychoanalytic method is outlined with a discussion of five 
different procedures: free association, dream analysis, hypnosis, getting patient to 
talk about himself, and reéducation. A chapter on sex and modern medical psychology 
attempts to counteract the often-made criticism, that Freudian psychology over- 
emphasizes sex. The author holds that ‘sex’ is frequently used broadly to mean 
‘instinctive urges’ in general. The importance of instruction and training of the 
young in sex matters is stressed but there is little practical advice to be gathered 
from the book. Under the prevention of mental disease, two things are stressed—early 
and immediate treatment of cases, and psychological development of the child. 

The book is probably too elementary to be recommended to the general medical 
man, and certainly too elementary for those already dealing with the treatment of 
mental disorders. The chief criticism that we might have of this book is that it 
gives only the psychogenic story of mental disease. While the author suggests in his 
introductory chapter that mental disorders should be viewed as diseases in much the 
same light as are scarlet fever and whooping cough, his subsequent writing does 
not seem to follow his own suggestion—at least not in the parlance of the man 
who usually deals with scarlet fever and whooping cough. Howden considers the 
psychogenic causal factors in mental disease (mainly conflict) as primary; physical 
factors (glands, poisons, infections, etc.) as secondary or rarely as primary causes. 
Progress in the study of mental disorders seems to be reversing these primary and 
secondary categories, and it would seem that a less one-sided presentation of the 
causes of mental ills is to be desired. The lay public has already had too great a 
proportion of literature on mental disorder addressed to it stressing psychogenic 
or psychoanalytic origins of disturbances. What it needs for more practical dealing 
with the many cases at hand is a sound presentation of the physiological causal 
factors. 

George Washington University THELMA HUNT 


A Survey of the Science of Psychology. By J. R. KANTOR. Bloomington, Ind., 
Principia Press, 1933. Pp. xvii, 564. 

This volume is a thoroughly systematized introduction to organismic or inter- 
actional psychology. It is not, as some might suppose, a revision of the author's 
Principles of Psychology. The chief aim has been to “lay before the college student 
or general reader the materials of psychology not as firmly settled facts and prin- 
ciples but as problems to be faced and worked over.” According to the author 
there are three distinct viewpoints in psychology, viz., the mentalistic, the be- 
havioristic, and the organismic. Mentalistic psychology is regarded as having its 
roots in intellectual tradition rather than in scientific observation. Behaviorism gives 
undue emphasis to biological processes, appearing to reject one aspect of psychological 
dualism in favor of the other. Organismic psychology, by investigating the interac- 
tions of organisms and their environment, avoids dualism and at the same time 
escapes the behavioristic predicament of having to reject introspection and its fruits. 
“For the organismic psychologist the term introspection does not refer to a 
unique kind of scientific world, nor even a special method of knowledge. Rather 
it merely means observing one’s own interactions with things instead of some other 


BOOK REVIEWS 689 


person’s.”” This viewpoint enables the author to be eclectic in selection of subject mat- 
ter without yielding to systematic inconsistency. 

The twenty-seven chapters cover such topics as what the psychologist studies, 
analysis of psychological interactions, the reactional biography from prenatal to 
adult societal life, personality, attending, perceiving, implicit interactions, knowledge 
and other intellectual interactions, feeling, remembering, forgetting, reminiscing, 
learning, thinking, linguistic interactions, voluntary interactions, imagination inter- 
actions, organisms as structure-function mechanisms, the brain and nervous system, 
the evolution of organisms, man as a biological organism, and man as a cultural 
organism. 

The reviewer believes that there is no other introduction to psychology which 
covers such a wide range of topics and overlaps so extensively the fields of biology, 
sociology, and anthropology. It should give the introductory student who will read 
it a valuable appreciation of the interdependence of psychology and the biological 
and social sciences. The fifty pages of references at the end of the book are arranged 
according to topics. More than one hundred figures illustrate the text. 

University of Pittsburgh NorMAN L. MUNN 


Psychoanalysis and Medicine: A Study of the Wish to Fall Ill. By Karin 
STEPHEN. New York, Macmillan Co., 1933. Pp. 238. 

This book consists of eight lectures delivered at Cambridge, England, mainly to 
medical students. It is put out as essentially medical and clinical. 

Working from the Freudian hypothesis, the author gives a minute and occasional- 
ly brilliant analysis of several cases she has studied to illustrate the importance of 
the general practitioner, recognizing that some of Freud’s cases must be handled 
by a psychologist. She emphasizes the tortuous meanderings a mind may pursue to 
hide its anxiety source, and the peculiar and sometimes Janus-like aspects a psycho- 
genic illness may assume. 

For her the ‘unconscious’ is that part of the personality which cannot be re- 
called by the individual himself, but only through psychoanalysis, chiefly by the 
free-association method. This mechanism of the unconscious, she holds, takes origin 
in frustration of desire and activity, resulting in defense by repression and symptom- 
formation. This whole defense mechanism is essentially what she means by the 
wish to fall ill. She differs from certain psychoanalysts in holding that ‘the un- 
conscious has a complete disregard for consistency, believes in the magical power of 
thoughts and wishes, is taken up entirely with wishing and not concerned about 
knowing, confuses fantasy with fact, thinking with doing, and makes the same 
reactions to all situations which resemble one another, emotionally failing to 
discriminate one from the other” (p. 237 f.). Not only is there no attempt made to 
use the scientific method, but the author dismisses this method as inapplicable in 
this field, holding that the ‘unconscious’ will never prove amenable to the quantita- 
tive treatment. 

While the material of this book has already been covered in several other works, 
the last three-fourths of the book, studying the basis of the neurosis as it is formed in 
very early childhood, follows the latest trend in psychoanalysis and is both lucid 
and complete. 

Peabody College ALDERSON FRY 


690 BOOK REVIEWS 


Functional Affinities of Man, Monkeys, and Apes. By S. ZUCKERMAN. New York, 
Harcourt, Brace & Co., 1933. Pp. xviii, 203. 

This volume is unique in that it represents the first thorough-going attempt to 
classify animals upon the basis of physiological rather than morphological data. 
Since it is chiefly classificatory in nature and treats of data outside of the customary 
sphere of psychology, most psychologists will probably not give this book the at- 
tention claimed by the author’s Social Life of Monkeys and Apes. Nevertheless, the 
chapters dealing with receptor processes, behavior patterns, intelligence, and the 
evolution of Primate behavior will be of interest to all comparative psychologists. 
These chapters indicate not only the significance for classificatory purposes of com- 
parative behavior research, but the paucity of material at present available. Zucker- 
man points out that available data do not support the belief that apes are more in- 
telligent than monkeys, but he adds that it ‘cannot necessarily yet be regarded as 
incorrect. It is possible that the usual methods of experimental psychologists are 
incapable of demonstrating the significance in overt behavior of differences which are 
generally believed to exist in the complexity of the sensori-motor equipment of 
different sub-human primates. Other kinds of investigation might succeed where these 
methods have failed.” In particular, what is clearly needed, he thinks, is an adequate- 
ly controlled comparative study of the learning capacities of different animals “in a 
series of carefully selected situations.” 

It may be that the above needs will in some measure be met by an extension of 
Gellermann’s important researches on double alternation and form discrimination in 
Primates, researches not available to the author. Similarly Kliiver’s ingenious “pull- 
ing-in” technique might, if applied to representative Primates, yield behavior data of 
taxonomic significance. 

The organization of the large amount of material represented in the book is 
excellent. There are numerous tables concisely envisaging all that is known con- 
cerning such things as brain and body-weight ratios, haematology, reproduction, 
hybridization, reflexes, and sexual characteristics. Twenty-four plates illustrate the 
chief Primates. The book is well indexed and it contains a bibliography of almost 
300 titles. Apart from any interest that it may hold for the general psychological 
reader the book will be a valuable tool for those whose research concerns the Pri- 
mates. 

University of Pittsburgh NorMAN L. MUNN 


Social Psychology. By ABRAHAM MyeErSON. New York, Prentice-Hall, 1934. Pp. 
xv, 640. 

This work is divided into four quite unequal parts: general social psychology, 
occupying over four hundred pages; visceral social psychology, about one hundred 
pages; social psychology of the family; and misdoings. These last two parts cover 
less than a hundred pages. The first part treats of environmental and hereditary 
factors, gregariousness, the nervous system, instincts and emotions, intelligence, 
learning processes, group and individual interactions, and language. The second 
deals with the gastro-intestinal tract, the visceral functions and the sexual func- 
tions. 

Dr. Myerson very effectively develops two theses: (1) that the visceral organic 
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structure of man is basic to the understanding of psychology, and (2) man is de- 
veloped in a milieu (physical and social) that fosters, modifies, or destroys his 
capacities. In the discussions mental as well as physical traits of man, and purposes 
as well as physiological functionings, are considered. The author continually notes 
how these originate social customs, and on the other hand, how they are con- 
tinually modified by such customs. 

As might be expected from the author’s experience as a psychiatrist the book 
discusses general individual psychology in considerable detail. There is no discus- 
sion of social institutions, and very little on the development of social customs 
and social organization. There is little that constitutes a new contribution to the 
special field of social psychology, although the author shows familiarity with its 
literature as related to general psychology. 

Considerable space is used in presenting the older views of specialized func- 
tioning of the nervous system, although the author is aware of recent researches throw- 
ing doubt upon the truth or significance of such diagrammatic representations of 
neuro-muscular processes. He regards the fore brain as the chief center of all 
social influences which modify individual behavior. Such simplification might lead 
to misconceptions unless certain precautions are taken. Dr. Myerson’s general psycho- 
logical attitude is eclectic, and he is disposed to use words in any convenient way 
rather than to adhere to exact definitions of meanings. In the present state of the 
science such a practice may sometimes be justifiable but it is not in the case of the 
word “‘certainty”’ in Chapters XI and XXI where it is made to include the impulse 
to gain safety and satisfaction. 

The language used is generaly non-technical and popular, but statements are 
usually supported by reference to special scientific books and articles. This tends 
to make the book acceptable to both the scientists and the general reader, or, possibly 
in some cases, objectionable to certain individuals in both classes. One example 
of emphasizing the popular rather than the scientific is in his reference to the 
ages of the men who negotiated the Treaty of Versailles and his statement that 
“probably the most important social step that could be taken would be a periodic 
examination of all persons having social responsibility as to the state of their 
heart, arteries and blood pressure.” The present writer doubts if Dr. Myerson 
would, if he could, make arteriosclerosis a test of eligibility to hold office. 

The authorities and suggestions for additional reading are well selected, and there 
is a separate author and subject index. The printing is well done but publishers who 
use such heavy paper should supply a bookrest. 

Leominster, Mass. E. A. KIRKPATRICK 


Lehrbuch der Sprachheilkunde (Logopadie) fiir Arzte und Studierende. By EMIL 
FROSCHELS. 3d. rev. ed. Leipzig and Vienna, Franz Deuticke, 1931. Pp. xxiv, 715; 
113 fig., 3 pl. 

In the present edition, the third of a text that appeared originally in 1912, 
Fréschels attempts an encyclopedic treatment of the entire field of speech deficiency. 
It presents the general physiology of the speech organs and breathing (55 pages), 
the experimental methods for the study of speech (16 pages), the nature of normal 
speech and its development (26 pages), and the broad field of speech disorders 
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(567 pages). The bibliography has about 1000 titles. A register of names but no 
index is provided. 

The view of Friéschels both in the general theory of speech disorders and on 
the methods of correction agree in the main with those of Fletcher. The book is 
noteworthy for the detailed study of the disordered individual that it advocates, for 
the comprehensive examination of rival theories and practices, and particularly for 
the synthetic view of a large body of literature that it finally offers. The method 
of dealing with problems which constitutes the outstanding merit of the treatise, 
also leads to certain weaknesses; too much is attempted on certain topics. The sec- 
tion on the measurement of intelligence requires a separate volume. The discussion 
of normal speech development borrows largely from Buhler; it remains highly 
superficial and unrelated to the main topics of the book. The experimental methods 
in the study of hearing, rhythm, and even topics in vocal responses do not include 
some of the most effective modern techniques. 

Fréschels comments kindly, and correctly, that American writers are neglecting 
almost entirely the German literature on speech deficiency. The provincialism of 
scientific work in the field is, however, more truly represented by noting that the 
extensive bibliography and register of names given in the volume omits probably 
ninety percent of our most significant studies on the topics treated. No student of 
speech disorders can in the future neglect the critical thought, the extensive or- 
ganization of experimental and theoretical literature, and the practical recom- 
mendations that this volume offers. 

Florida State College for Women P. F. FINNER 


Speech Disorders. By SARAH M. STINCHFIELD. New York, Harcourt, Brace & 
Co., 1933. Pp. xii, 341. 

The first part of this book consists mainly of a systematic presentation of speech 
abnormalities according to a classification of disorders of speech compiled by the 
Nomenclature Committee of the American Society for the Study of Disorders of 
Speech of which Dr. Stinchfield is a member. Speech defects are divided into seven 
large classes: dysarthria, dyslalia, dyslogia, dysphasia, dysphemia, dysphonia, and 
dysrhythmia. Each class in turn is divided into further descriptive groups and sub- 
groups. Under this classification Dr. Stinchfield discusses briefly the conditions and 
causes, speech symptoms, and prognosis and treatment for each particular type of 
speech defect. On the whole this part of the book is admirably done. There are 
certain statements to which one could readily take exception. One such is that it 
is unsafe to assume that there is a dominance exercised by one side of the brain 
over that of the other side. In this connection it is pertinent to point out the re- 
cent work of Weisenburg (Arch. Neurol. & Psychiat., 31, 1934, 1-33). He found 
aphasia or a history of speech difficulty at the time of the attack in 65 of 67 right 
handed patients with demonstrated lesions of the left hemisphere or neurologic 
signs of such lesions and no aphasia or history of it in 22 of 23 right handed patients 
with demonstrated lesions of the right hemisphere or neurologic signs of such lesions. 
This shows that there is a crucial hemisphere for speech in at least 95% of the cases. 

Part two deals with statistical studies of the speech of 3000 college women and of 
public school children. The studies used a speech data sheet, the Thurstone Per- 
sonality Schedule, handedness inventories, oral and silent reading tests, speech tests, 
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and case histories. From these studies a wealth of material is made available for 
the clinical and the research worker in the field of speech pathology. 

The book has a supplement listing the better known speech tests and their 
uses. There is a good index and a few illustrations and graphs scattered through- 
out the book. Dr. Stinchfield does not attempt to offer any new theories in re- 
gard to the nature of any type of speech defect. Rather it appears that she has under- 
taken a systematic and careful review of the whole field of speech pathology. The 
book can be recommended highly for use particularly at the graduate college level. 

University of Iowa LEE EDWARD TRAVIS 


Psychoanalysis of the Neuroses. By HELENE DEuTSCH. Trans. by W. D. Robson- 
Scott. London, Leonard & Virginia Woolf, 1932. Pp. 237. 

Eleven lectures are given here to supply some sort of substitute for clinical 
demonstration, and the author assumes that the reader has a basic knowledge of the 
subject—an assumption contradicted by the simplicity of much of the text. The 
lectures are concerned with the part of the actual conflict in the formation of 
neurosis; there are, besides the introductory lecture four lectures on hysteria, three 
on phobia, two on obsessional neurosis, and one on melancholia. Taking clinical 
cases which she has treated, Dr. Deutsch states the problem, how she arrived at a 
diagnosis, and the curative steps taken, if any. She recognizes, as others often fail 
to do, that many cases (involving the patients who are most unwilling to be cured) 
may prove incurable. “Psychoanalysis,” she says, “emphasizes three etiological factors 
in tracing the origin of neurotic diseases: (1) fixation of the libido; (2) regression; 
and (3) the so-called current or ‘actual’ cause, which through some frustration may 
become a decisive factor in the genesis of the illness.” (p. 12). 

Unfortunately she enters a field already mired in a morass of obscure definitions 
with new ones, and much of the text is poor reading because of the esoteric 
terminology; but she is often, when unhampered, lucid and writes in fine style. 
For example, “The neurotic symptoms are indeed nothing else than unsuccessful 
attempts to solve the inner conflict” (p. 15). 

Peabody College ALDERSON FRY 


Ethics. By JOHN Dewey and JAMEs H. Turts. 2nd ed. New York, Henry Holt 
& Co., 1932. Pp. xiii, 517. 

‘The present volume, which constitutes an exposition of ethics as an experimental 
rather than a normative science, retains the basic plan of the first edition. However, 
extensive changes as regards both material and method of presentation have been 
introduced into the later edition. 

The work is divided into three parts. Part I, concerned with the beginnings and 
growth of morality, distinguishes three levels of behavior: (1) the biological level; 
(2) the level of customary morality; and (3) the stage in which morality becomes 
reflective and self-conscious. These three stages are amply illustrated from history, 
the revised edition having a new chapter dealing with the Roman contribution to 
morals. 

Part II deals with the theoretical aspect of the moral problem. According to the 
authors, ethicists have been more or less “hypnotized” by the traditional notion that 
there exists some ultimate end, commonly referred to as the summum bonum. The 
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acceptance of this ethical dogma is held to be largely responsible for the general lack 
of constructive thinking in the field of ethics. For this 4 priori type of approach 
it is proposed to substitute the method of experimental logic. Each moral situation 
is held to be unique, hence, the authors maintain, it is a mistake to search for some 
absolute and universally applicable ethical principle. So-called moral laws should 
be used as instruments for the analysis of specific situations rather than as inflexible 
rules for determining conduct. 

In Part III, which section is almost entirely new, the authors succeed in the 
difficult task of pointing out the ethical implications of the present social order with- 
out becoming partisan. Perhaps the most important contribution found here is the 
insistence upon the necessity for open-mindedness, and for the willingness to experi- 
ment with social issues. 

On the whole, the present volume may fairly be said to constitute a valuable 
addition to the literature in this field. However, it is the opinion of the reviewer 
that in arguing for a progressive standard the authors fail to distinguish between 
the form and the content of the ‘good,’ thus giving the impression that both are 
entirely relative. If the latter be true, it is difficult to see how progress itself can be 
determined, since mere change does not constitute progress. Thus we are left with 
a plurality of changing individualized ends each having its own irreplacable good, 
but with no criterion by which to determine that they are goods, and, in case of 
conflict, no means for determining which is the most appropriate good in any given 
situation. 

Vanderbilt University EuGENE G. BuGG 


Educational Psychology. By W. A. KELLEY. Bruce Publishing Co., New York, 
1933. Pp. xiii, 502. 

The general character of this book may be best set forth in the words of the 
general editor of the series and of the author himself in his preface. The editor: 
“Christian educators will welcome the appearance of an Educational Psychology which 
meets alike the demands of science and religion—a book including between its covers 
whatever is best and most progressive in modern texts upon this subject, yet main- 
tains inviolate all the postulates, principles, and high ideals of the Christian Faith. 
. . . Kelley's originality finds expression in the happy combination effected in his 
book between the modern scientific elements and the splendidly reasoned system 
of Scholastic philosophy. . . . How trivial a thing, indeed, is the so-called modern 
mind compared with the profound wisdom, the keen intelligence, and the bo!d yet 
safe, originality of thought which in their day characterized the great Schoolmen!” 

The author: “The substantial foundation of this book is the principle that man 
is a compound of body and soul, endowed with free will responsible for his actions, 
and destined for an eternal life.” 

Thus the book is almost homiletic in its outlook and it is this, and this almost 
alone, which seems to justify calling it a text in educational rather than general psy- 
chology. 

The effort to combine the neo-Scholastic position with modern experimental work 
is not to be lightly dismissed. It is too seldom realized how shot through and through 
the most “hard-boiled” psychology is with metaphysical assumptions. The Scholastic 
assumptions deserve consideration at this point equally with those of a more recent 
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philosophical past. Indeed, a candid examination of a different set of assumptions 
may even serve to make us critical of our own uncritically received dogmas. The 
reviewer regrets that in the present work the virtues of Scholasticism are obscured 
for most psychologists by the excessively moralistic and hortatory style. 

Ohio State University Horace B. ENGLISH 


Mysticism East and West: A Comparative Analysis of the Nature of Mysticism. 
By RUDOLPH Orro. Trans. by Bertha L. Bracey and Richenda C. Payne. New York, 
Macmillan Co., 1932. Pp. xiv, 262. 

Rudolph Otto in a penetrating analysis of these two types of mysticism reveals 
a singular kinship as well as a line of divergence between them. In parallel passages 
of great beauty from the Latin and Sanscrit, respectively, of Eckhart of medieval 
Germany (1260-1327) and Sankara of medieval India (early 9th century) he traces 
a thought pattern that has influenced men, East and West, in their quest not for the 
‘Absolute’ alone but, it seems, for some mental elixir of life, some key to immortality. 
Each has found this secret to lie in an insight, or ‘redeeming knowledge,’ that ex- 
plains the world by explaining it away and banishes death by the discerning of the 
soul’s oneness with ‘Eternal Essence.’ Not empirically and not intuitively is this in- 
sight gained, but by the ‘ratio pura.’ The emotional factor, in each school, is marked 
by an absence of the erotic; it is the ‘rapture of pure thought,’ akin to the more 
familiar losing of oneself in esthetic contemplation. The divergence lies in the ob- 
jective. The Eastern teaching, according to this Occidental interpreter, points only 
to quiescence or escape from earthly ills, while the Western is dynamic, aspiring— 
Gothic—in its lines. Otto is self-styled ‘non-mystic,’ because of an acceptance of 
space-time conditions of reality. He writes, however, sympathetically, and as a 
learned theologian. His own thought patterns are Gothic. 

Woman's College of Alabama SARAH M. RITTER 


Workbook in Educational Psychology. By A. E. BRown. New York, Macmillan 
Co., 1933. Pp. v, 226. 


This book is a student’s workbook of 45 assignments, of which the ninth, nine- 
teenth, thirty-first, and forty-fifth are reviews. Gates’ Psychology for Students of 
Education is the main reference text. In 28 out of the 45 assignments the reference 
is to this one text alone. In general, the assignment comes first; then come the 
directions for study, additional notes, and study questions in true correspondence- 
course style. The study questions are usually (1) yes-no; (2) completion; (3) in- 
complete outline; and (4) questions for written elaboration. The notes are satis- 
factory; the questions, thorough-going. There are two criticisms of a rather serious 
nature. In the first place, it seems unwise to have students study only one textbook 
when there are such widely divergent views about the simplest psychological phe- 
nomena. In only seventeen of the forty-five assignments is any other reference made 
than to Gates. In the second place, knowledge broken up into forty-five sections with 
forty items to a section can hardly be really integrated and organized knowledge. 
This type of workbook emphasizes entirely too much the acquisition of a great num- 
ber of unrelated items and too little their organization into a few great principles. 

University of North Carolina A. M. JoRDAN 
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474 

Cutaneous, localization, 47-58; theory, 


Davis-Saul effect, 5 

Delinquency, 166-168, 175 f., 179 f.; and 
types, 679 f. 

Delusions, 516 f. 

Dementia praecox, 523 f. 

Depth, in after-images, 329-332; percep- 
tion, 273-286 

Description, process of, 682 f. 

Development, social, 681 f. 

Dimensions, of consciousness, 621-626 

Disease, and emotion, 590 f.; and in- 
telligence, 177 f. 

Dobu, sorcerers, 170 f. 

Drawing, children’s, 180 

Drive, hunger, 107-112 

Dull pressure, see bright pressure 

Dynamic psychology, 662 f. 


Education, of the blind, 515; research, 
Si? 

Ego, philosophy of, 363 f. 

Electrical effects, auditory, 1-18 

Emotion, adrenalin and, 568-579; arti- 
ficial, 568-579; of the blind, 515; and 
cephalic index, 409-419; and disease, 
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590 f.; and eye-color, 409-419; and 
hair-color, 409-419; and primogeni- 
ture, 592 f.; and race, 414 ff.; sex dif- 
ference, 593-595; theory, 506-508 

Endocrinology, 169 f., 370 

Equipotentiality, cortical, 502 

Ethics, 531 f., 685, 693 f. 

Evolution, of béhavior, 371 f. 

Exceptional child, 181 

Expressive movements, 667 f. 

Extirpation, human cortex, 500-503 

Extraversion, see introversion 

Eye-color and emotionality, 409-419 

Eye-movements, and phi phenomenon, 
332-334 


Faculty psychology, 486-500 

Fear, and adrenalin, 571; causes, 590- 
595; and cephalic index, 411; and 
eye-color, 411; and hair-color, 410; sex 
difference, 593 f. 

Fechner law, for chroma, 75 f. 

Feeling, 685 f. 

Figure-ground, and area, 189-206; and 
brightness, 189-206; and position, 189- 
206 

Film colors, 543 

Fluctuation, ambiguous figures, 636-638 ; 
and personality, 470-474 

Food, reactions to, 456-458 

Forgetting, active, 97; language, 336 f.; 
retroactive inhibition, 429-436; theory, 
19-33, 339 f. 

Franz, S. I., biographical note, 151 f. 

Frequency, law of, 420-428 

Frequency theory, auditory, 1 ff. 


Gamble, E. A. M. biographical note, 
154-156 

Genetic psychology, 371 f. 

Gestalt, dynamics, 77; psychology, 159- 
161, 189 ff., 270 f., 348-350, 374 f.: 
in sociology, 651-655; theory, 312 f. 

G-factor, and reasoning, 269 

Graphology, 532, 667 f. 


Hair-color, and emotionality, 409-419 

Handedness and retinal rivalry, 635 f. 

Heat, radiant, 229-242; stimulus-pressure 
and, 580-589 

Hemeralopia, 655-658 

Hemianopsia, 500 

Hemiplegia, 501 ff. 

Heredity, vs environment, 676 f. 

Hindu, customs, 687 

History of psychology, 168 f. 

Hue and size, 72, 465-469 

Hunger, in chicks, 456-458; and varia- 

bility, 107-112 
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Impulsiveness, 471 ff. 

Incidental memory, for words, 315-320 

Individual differences, rivalry, 376 f. 

Industrial psychology, 368 

Infant psychology, 184 

Information, and reasoning, 267 f. 

Inhibition, forms, 531 

Insane, hospital case, 516 f. 

Intelligence, adult, 174; and disease, 
177 f.; measurement, 521 f.; nature of 
271 f.; and reaction time, 387 ff.; and 
reasoning, 267 f.; and will, 669 f. 

Intensity, auditory, 99-106, 397-408 

Introspection, and systematic bias, 659 f. 

Introversion-extraversion, 321-324, 470- 
474 

Invention, unconscious, 677 f. 

Ishihara test, 537, 545 


James-Lange theory, 506 ff. 

Jesus, personality of, 378 

Jost’s law, and retroactive inhibition, 299- 
307 

Journals, psychological, 147 f. 

Just noticeable differences, method, 255 


Kent-Rosanoff list, 207 ff. 
Knox cube test, 59-69 


Language, psychology of, 376 

Laughter, 522 

Learning, and affective tone, 92-98; and 
conditioning, 600 f.; development, 186 
f.; French, 522 f.; and frequency, 420- 
428; motor, 459-461; and sense mo- 
dality, 443-447; transfer, 627-631 

Legal psychology, 375 f. 

Liminal, pronunciation, 142-145 

Lipmann, O., biographical note, 152-154 

Localization, cortical, 500-503; of pain 
47-58; of pressure, 47-58 


Maturation, motor skill, 379 ff. 
McCosh, on emotions, 506-508 
Meaning, 376, 519 f. 

Meetings, American Psychological As- 
sociation, 150 f.; Experimental Psy- 
chologists, 511; Midwestern, 660 f.; 
Southern Society, 512 f. 

Memory, 686 f.; and affective tone, 315- 
320; and complexity, 125-127; defect, 
339 f.: for numbers, 80-91; for poetry, 
19-33; for prose material, 429-436; of 
raccoons, 511 f.; and sense modality, 
122-127 

Mental hygiene, 188, 680 f. 

Misconduct, and Knox cube test, 68 f. 
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Mormonism, 373 f. 

Motivation, and conditioning, 596-602 

Motor, learning, 459-461; theory, in per- 
ception, 44 f. 

Movement, after-effect of, 34-46; ap- 
parent, 309-314, 332-334 

Movies, and the child, 185 

Munsell, Book of Color, 465 ff. 

Music, aesthetics, 176 f. 

Mysticism, 695 


Nagel test, 545 

Nervous breakdown, 526 

Neuropathology, 529 f. 

Neurotic inventory, 579 

Noises, pitch of, 452-455 

Nordic, emotionality, 414 ff. 

Norwegian Psychological Association, 
511 


Ocular dominance, and handedness, 635 
f.; retinal rivalry and, 633-636 

Opining, 503-506 

Optimism, general, 213, 317 

Orientation, sense, 362 f. 


Pain, localization, 47-58; nature of, 229 


Part vs. whole learning, 459-461 

Patriotism, 518 f. 

Pediatrics, 172 f. 

Perception, context and, 437-442 ; instruc- 
tion and, 437-442; movement, 34-46; 
tactual, 443-447 

Peripheral vision, 362 

Personality, and cube fluctuation, 470- 
474; diagnosis, 671-673; of Jesus, 
378; multiple, 524, 535; psychopathic, 
361 f.; traits, 486-500 

Phantasy, of the blind, 514 

Philosophy, 188; of science, 369 f. 

Phi-phenomenon, and eye-movements, 
332-334 

Phyloanalysis, 528 

Physiological psychology, 163 f. 

Pitch, and intensity, 99-106; of noises, 
452-455; of tonal masses, 452-455 

Present, psychological, 525 f. 

Pressure, from heat stimuli, 236 ff.; lo- 
calization, 47-58 

Primogeniture, emotion and, 592 f. 

Probation, 175 f. 

Problem solving, 259-272 

Protensity, 148 f. 

Psychiatry, in pediatrics, 172 f. 

Psychic research, 377 

Psychoanalysis, 530; and medicine, 689; 

of neuroses, 693 


Psychopathology, 687 f.; and crime, 533 


Psychophysics, methods, 255 ff.; ter- 
minology, 142-145; time-error, 558- 
567; of tones, 407 


ee differences, in emotionality, 414 


Radiant heat, 229-242 

Radio lectures, 359 f. 

Reaction time, and age, 379-396; and at- 
tention, 394 f.; of children, 379-396 

Reading, college students, 360 f.; tachis- 
toscopic, 132-135 

Reasoning, and intelligence, 267 f.; na- 
ture of, 260 ff.; sex difference, 267 

Recall, and affective tone, 92-98 

Recognition, and affective tone, 315-320; 
and association, 127-130; and complex- 
ity, 125-127; and sense modality, 122- 
127; of sensory material, 120-131 

Reéducation, 161-163; decerebrate ani- 
mals, 362 

Religion, 368, 536 

Remote associations, 80 ff. 

Repetition, in learning, 420-428 

Reproduction, method, 255 ff. 

Retention, of interpolated tasks, 603-610; 
and savings, 337 f. 

Retinal rivalry, 632 f.; and handedness, 
635 f.; and ocular dominance, 633-636 

Retroactive inhibition, and Jost’s law, 
299-308; and poetry, 19-33; and prose, 
429-436; and similarity, 603 ff. 

Right and wrong cases, method, 255 ff. 

Rivalry, individual differences in, 376 f. 


Savings, method, 337 f. 

Search, psychology of, 437 ff. 

Self, philosophy of, 533 

Senescence, 524 f. 

Sense modality, and time discrimination, 
243-258 

Serial learning, 80-91 

Sex, 529; differences, color preferences, 
449-451, emotion, 593-595, reaction 
time, 383 ff., in reasoning, 267; psy- 
chology of, 367 

Skepticism, 188 

Social, anthropology, 170 f.; psychology, 
534, 690 f., experimental, 367 

Sociology, 175; and Gestalt psychology, 
651-655 

Sorcery, of Dobu, 170 f. 

Span, apprehension, 132-135 

Speech pathology, 666 f., 691 f., 692 f. 

Speed, and intelligence, 387 ff. 

Statistics, correct matchings, 287-298 

Sterilization, 684 
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Study, psychology of, 369 
Suicide, 673 f. 
Systems of psychology, 157-159 


Tactual perception, 443-447 

Tau effect, visual, 483-485 

Telephone theory of audition, 5 

Test, intelligence, 183; items, difficulty, 
65 f.; Knox cube, 59-69; personality, 
671-673 ; spool packing, 462 ff. ; school- 
room, 533; South African, 679; work 
vs. time scores, 462-464 

Textbooks, animals, 664-666; applied, 
520 f., 683; child, 536; educational, 
165 f., 348-350, 694 f., 695; elemen- 
tary, 530 f., 662 f., 683 f., workbook, 
370; experimental, 352-354, 354-356, 
366 f., general, 173 f., 365 f., 534 f., 
688 f.; genetic, 364 f.; social, 690 f. 

Thermal sensation, 580-589 

Thinking, 528; psychology of, 378 

Thresholds, temporal discrimination, 255 


Time, error, psychophysical, 558-567 ; per- 
ception, 243-258 

Tone, attributes, 99-106, 397-408 ; masses, 
pitch of, 452-455; psychology, 176 f.; 
volume, 145-147 

Traits, as faculties, 486-500 
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Transfer, in arithmetic, 527 f.; of learn- 
ing, 113-116; in reading Braille, 627- 


631 
Types, and delinquency, 679 f. 


Unconscious, invention, 677 f. 


Variability, and hunger, 107-112; in re- 
action time, 385 

Verbal ability, 535 

Visual, angle and binocular depth, 273- 
286; vs. auditory presentation, 443- 
447; movement, 309-314 

Vocational guidance, 531 

Volition, and intelligence, 669 f. 

Volley theory, 2 ff. 

Volume, tonal, 99-106, 145-147, 397-408 

Voracity, coefficient, 458 


Wanderlust, 180 

Warmth, stimulus-pressure and, 580-589 

Warren, H. C., biographical note, 340- 
342; photograph, 189 

Weber's law, for tones, 405 

Wever-Bray effect, 5, 11 ff. 

Wolf children, 149 f. 

W ord-association, and affective tone, 207- 


Ae 228; and movement, 207-228 


